ISSN: 2938-6586

Indexed in: Latindex (Catélogo 2.0), DOAJ, SECIHTI
and Sistema Nacional de Publicaciones Cientificas y Humanisticas (SNPCyH)

n [} |
c ll n I c a l I n n ovatl 0 n s de la Secretaria de Ciencia, Humanidades, Tecnologia e Innovacion (Secihti)

In Health Research-HJM

VOLUME 3 - NUMBER 3 / July-September 2026 www.clinicalinnovinhealthresearch-hjm.com

Editorial

Michel Foucault in the 21st Century: his influence on academic integrity
Irene Durante-Montiel, José A. Morales-Gonzalez, and Jazmin Garcia-Machorro

Original article

Implementation of an integrated laboratory workflow for pulmonary histoplasmosis diagnosis

in a Mexican tertiary-care hospital

Misael Gonzélez-Ibarra, Clemente Cruz-Cruz, Emilio M. Diran-Manuel, Daniela Moreno-Torres, Maria de J. Sanchez-Guzman,

Claudia Vézquez-Zamora, Hugo A. Brito-Arellano, Aida N. Guevara-Cabrera, Benito Hermandez-Castellanos, Julio C. Castarieda-Ortega,
Elizabeth Gonzalez-Terreros, Marina Pérez-Davila, Magnolia del C. Ramirez-Hernandez, Mariana Vincenti-Vargas, and Miguel A. Loyola-Cruz

Brief review

Quality assessment of cataract surgery results

Ingrid P. Urrutia-Breton, Maria M. Fabila-Maya, Martha C. Fuentes-Catafio, Diana F. Jiménez-Rosas, Olga M. Messina-Baas,
Eva E. Mundo-Fernandez, Orlando D. Quintanar-Haro, and Virgilio Lima-Gémez

CRISPR/Cas9 in clinical practice: opportunities and challenges for Mexico
Victor R. Andrade-Carmona and Maria F. Arteaga-Alvarez

Brief communication

Wilms tumor in adults. Case report and literature review

Victor H. Olivares-Villalpando, José G. Pefialoza-Gonzélez, Martha M. Velazquez-Avifia, Alan M. Garcia-Garcia, Alejandra M. Roa-Ledn,
Carlos A. Serrano-Bello, Yoanna A. Naranjo-Rendon, Isis Y. Moreno-Yllescas, Edmundo De-Sandoval-Martinez,

Carmen M.L. Garcia-Ocegueda, Fernando Traslavifia-Palacios, and Zairid Herrera-Castillero

PERMANYER
WWw.permanyer.com

47

52

59

66

74



ISSN: 2938-6586
Indexed in: Latindex (Catalogo 2.0), DOAJ, SECIHTI
and Sistema Nacional de Publicaciones Cientificas y Humanisticas (SNPCyH)

n [} |
c ll n I c a l I n n ov atl 0 n s de la Secretarfa de Ciencia, Humanidades, Tecnologia e Innovacion (Secihti)

In Health Research-HJM

VOLUME 3 - NUMBER 3 / July-September 2026 www.clinicalinnovinhealthresearch-hjm.com

An official scientific journal of the
Hospital Juarez de México

EDITOR IN CHIEF

CRUZ VARGAS-DE-LEON
Divisién de Investigacion, Hospital Juarez de México
Mexico City, Mexico

EDITORIAL ASSISTANT

ADRIANA FLORES MIRANDA
Division de Investigacion, Hospital Juarez de Meéxico
Mexico City, Mexico

ASSOCIATE EDITORS

JUAN MANUEL BELLO L6PEZ ERIK EFRAIN SO0SA DURAN
Divisién de Investigacion, Oncologia,
Hospital Juarez de México Hospital Judrez de Meéxico,
Mexico City, Mexico Mexico City, Mexico

NATIONAL ASSOCIATE EDITORS

OscAR ARIAs CARRION Jost ANGEL HERNANDEZ MARIANO CAroL VIVIAN MoNCcAYO COELLO
Division de Neurociencias Clinica, Division de Investigacion, Hospital Juarez de Direccion de Investigacion y Ensefianza,
Instituto Nacional de Rehabilitacion Meéxico, Mexico City, Mexico Hospital Judrez de México,

Mexico City, Mexico 3 Mexico City, Mexico
GUADALUPE SILVIA GARCIA DE LA TORRE
EIRA CERDA REYES Facultad de Medicina, DuLce MiLAGRos RAzo BLANCO-HERNANDEZ
Seccion de Gastroenterologia, Universidad Nacional Autonoma de México Divisidn de Investigacion,
Hospital Central Militar Mexico City, Mexico Hospital Judrez de México,
Mexico City, Mexico 3 Mexico City, Mexico
EDGAR LANDA RAMIREZ
Luis ANTONIO GORORDO DELSOL Psicologia en Urgencias Médicas, ADOLFO LOPEZ ORNELAS
Unidad de Cuidados Intensivos, Hospital General Dr. Manuel Gea Gonzalez Divisidn de Investigacion,
Hospital Judrez de México Mexico City, Mexico Hospital Judrez de México,
Mexico City, Mexico Mexico City, Mexico

INTERNATIONAL ASSOCIATE EDITORS

JUAN CARLOS LOPEZ-ALVARENGA JOSELIN HERNANDEZ-RuIZ SERGIO J. TORRALBAS FiTz
Diabetes & Obesity Institute, Utah Center for Genetic Discovery, Miller School of Medicine,
University of Texas Rio Grande Valley Department of Human Genetics, University of Utah University of Miami,

Texas Utah, USA Florida, USA



Clinical Innovations

in Health Research-HJM

5

PERMANYER

’ '.) Check for updates

EDITORIAL

Michel Foucault in the 215t Century: his influence on academic
integrity

Michel Foucault en el siglo XXI: su influencia en la integridad
académica

u - j , 3 A. -Gonzalez?®, Zmil ia-
Irene Durante-Montiel'®, José A. Morales-Gonzélez2®, and Jazmin Garcia-Machorro®*

"Divisién de Estudios de Posgrado, Facultad de Medicina, Universidad Nacional Auténoma de México; ?Laboratorio de Medicina de Conservacion,
ESM-IPN. Mexico City, Mexico

Paul-Michel Foucault was known as Michel Foucault.
His father, Paul Foucault, was a distinguished surgeon;
his mother, Anne Malapert, came from a family with a
medical tradition. He was the second of three children:
Francine Foucault (older sister) and Denys Foucault
(younger brother).

This year marks the 100" anniversary of the birth of
Michel Foucault, who was born on October 15, 1926,
in Poitiers, France, and passed away on June 25, 1984.
He held degrees in philosophy, psychology, and history,
specializing in psychopathology and experimental psy-
chology. He worked at various French institutions, such
as the Ecole Normale Supérieure, as well as institutions
abroad, achieving international recognition while hold-
ing the Chair of the History of Systems of Thought at
the Collége de France. His work focused on the histor-
ical analysis of the ways in which societies produce
knowledge, establish norms, and exercise mechanisms
of control over individuals. Rather than a closed theory,
he developed a critical methodology centered on the
relationships between knowledge and power within
modern institutions.

Among his major contributions, his studies on mad-
ness, medicine, the human sciences, the prison, and
sexuality stand out. Works such as “History of Madness,”
“The Birth of the Clinic,” “The Order of Things,” “The
History of Sexuality” transformed contemporary thought
by demonstrating that knowledge does not emerge in
a neutral or isolated manner, but rather within specific
historical, cultural, and institutional structures. However,

*Correspondence:
Jazmin Garcia-Machorro
E-mail: jazzgama81 @gmail.com

Date of reception: 29-06-2026
Date of acceptance: 13-08-2026
DOI: 10.24875/CIHR.M26000020

many authors consider his most influential work to be
“Discipline and Punish: The Birth of the Prison,” where
he analyzes the evolution of modern disciplinary sys-
tems and describes how schools, hospitals, barracks,
and prisons develop mechanisms for the surveillance,
assessment, and normalization of behavior; we address
these latter concepts in the context of contemporary
education in the following paragraphs.

Key concepts from Foucault’s work in
contemporary education

Foucault’s relevance to contemporary education lies
precisely in his analysis of educational institutions as
spaces for both knowledge production and social reg-
ulation. From his perspective, every educational insti-
tution establishes criteria defining which knowledge is
valid, who may exercise the authority of knowledge,
and how the ethical behaviors of society’s future pro-
fessionals are shaped; in other words, educational insti-
tutions enact the theory of power, which generally
posits that “where there is power, there is resistance.”
Consequently, disciplinary mechanisms are applied to
regulate and control the behavior and conduct of indi-
viduals as members of the system; rather than employ-
ing direct physical violence, this regulation operates
subtly. Compliance with discipline is verified through
surveillance — a process that goes beyond mere watch-
ing or spying. Surveillance is a structured, asymmetri-
cal technique of power — a panoptic system — wherein
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the observer must watch everything, yet the observed
never know the precise moment they are being watched.
The observer classifies and corrects; the observed
become obedient, internalize the control, and ultimately
come to police themselves. Together, these elements
enforce normalization, establishing a distinction
between “normal” (acceptable) behavior and “deviant”
(unacceptable) behavior.

Furthermore, all educational institutions establish
norms, rules, and behavioral patterns that impose stan-
dards of conduct, appearance, thought, and values;
failure to comply results in corrective measures. To
meet these established standards, educational institu-
tions employ training techniques, drill individuals, and
mold behaviors; they utilize set schedules and spaces
and may incorporate rewards, punishments, repetitive
exercises, and other mechanisms to achieve their
objectives. This training acts directly on bodies (indi-
viduals) to render them simultaneously docile — easy to
subdue and transform — and useful — productive. It
does not seek to destroy the body, but rather to maxi-
mize its capabilities while neutralizing its potential to
question.

Foucault’s philosophy distinguishes between know/-
edge and understanding; knowledge is the product of
dynamic power relations and historical and cultural
structures, social hierarchies, and specific institutions;
therefore, it does not emerge in a neutral or isolated
manner. He conceived as a social and cultural con-
struct that is constantly changing and dispute (depend-
ing on who holds power).

Understanding — understood as the body of knowl-
edge and techniques developed within a specific field,
such as medicine, psychology, or various areas of
healthcare — always entails an ethical dimension, as it
influences how individuals understand reality and act
upon it.

Application of Foucault’s work to
healthcare personnel and academic
integrity

Healthcare personnel comprise a diverse group that
may include physicians, nurses, dentists, psycholo-
gists, nutritionists, and optometrists, among others.
Their goal is to maintain physical, mental, and social
well-being; they prevent disease, promote healthy life-
styles, and provide the tools necessary for making
sound decisions and managing daily life. Their work
involves teaching and learning processes, as well as
dialogue — both among colleagues and with patients.

Consequently, the training of healthcare personnel is
extensive and must be guided by the principles of aca-
demic integrity — honesty, trust, respect, fairness, and
responsibility. While these principles remain constant
across institutions, the methods of application and
enforcement vary.

From an administrative standpoint, various guidelines,
laws, and regulations exist to govern the interactions of
all members and ensure order, safety, justice, and
well-being. Examples include the organic law, standard
contracts, codes of conduct, best practice manuals, and
official standards. These measures serve to guarantee
order rather than merely monitor behavior, and they
apply consequences to actions rather than simply
imposing punishment. While it is true that disciplinary
methods differ from those used in the past — reflecting
societal changes, technological advancements, and
evolving human needs — the systems governing us
(such as norms and regulations) must also change,
update, and adapt to prevent and resolve contemporary
issues.

In education, we must start from the premise that
education is not neutral, as the teacher holds “power”
and exerts influence through knowledge and discipline.
In the classroom, the teacher manages grades and
maintains discipline; by employing negotiation and
debate, the teacher encourages students to question
and participate actively, rather than imposing authority
through force or fear. Shifting away from an authoritar-
ian stance allows the teacher to move from a power
based on control to one that is democratic and trans-
formative — without losing that power.

While the course is conducted with academic free-
dom, there must be a syllabus outlining the start and
end of the course and a method for assessing the
knowledge acquired. The professor must update their
classes and tailor them to the specific needs and skills
of each student group. The use of modern tools — such
as artificial intelligence (Al) — should not be demonized;
they simply exist and can serve to support learning in
various ways, ranging from generating images and
summaries to implementing virtual tutors.

At the start of each course, the instructor outlines the
assessment method and must be transparent regarding
the evaluation criteria (clearly indicating what is permit-
ted, acceptable similarity percentages in written work,
the use of Al, among other factors); they must also
foster self-assessment and peer assessment to move
away from exclusive control. This should not be con-
fused with fostering docile bodies or obedient individu-
als who accept rules almost naturally or automatically.
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Instead, discussion, questioning, and negotiation
should be encouraged.

The professor can improve the classroom environ-
ment by fostering student participation, integrating
teams, and adjusting the physical seating arrangement
— such as placing tables in a circle rather than in rows
— while also using a tone of voice that alters hierarchi-
cal power dynamics. In online classes, it is important
to maintain student engagement through interactive
lessons, address individuals by name, encourage par-
ticipation, and prevent distraction.

Students apply power theory by questioning class-
room authority dynamics, asking genuine questions
rather than merely repeating the teacher’s words, and
rejecting the notion of absolute truths handed down by
the instructor; meanwhile, teachers may be willing to
negotiate, accept criticism, and use dialogue to trans-
form the learning process. This enables students to
shift from being passive subjects of obedience to
becoming active agents characterized by critical think-
ing and constructive resistance.

The student actively participates in the construction
of knowledge — spanning both theoretical and practical
acquisition — by proposing changes to class dynamics
and seeking out current information; they view the
classroom as a space for sharing and expanding knowl-
edge rather than a place where things are imposed.
The student makes decisions regarding their own learn-
ing and assumes responsibilities, such as proposing
and discussing topics and working in teams.

The priority placed on — and interest in — obtaining a
qualification, a degree, a professional license, or mem-
bership in medical councils, societies, or groups serves
as a labor market regulation mechanism that confers rep-
utation, yet it is a consequence of acquiring knowledge.

In scientific research, the researcher exercises power
by defining the problem, selecting the sample, and
interpreting the data. At the same time, they must rec-
ognize that the subjects under study are not mere
objects, but rather co-creators of knowledge. Knowledge
is power, and scientists legitimize certain truths in order
to continue their research and, eventually, apply their
findings. In the professional sphere, researchers com-
pete for scientific capital, funding, prestige, and the
opportunity to innovate. Academic integrity applies at
every stage of the research process.

Discussion

Michel Foucault transformed the understanding of
knowledge, power, and institutions. To this day, his

intellectual work continues to offer indispensable con-
ceptual elements for analyzing the ethical and educa-
tional challenges facing contemporary society,
particularly regarding health education and academic
integrity. The training of physicians, nurses, dentists,
and other healthcare professionals depends on the
rigorous acquisition of scientific knowledge and the
development of ethical competencies focused on
patient well-being.

Academic dishonesty — such as copying classmates’
assignments, lifting text from the internet, using others’
schoolwork, using ideas without attribution, copying
articles, or submitting plagiarized theses — is a matter
of public concern in Mexico. However, the word “pla-
giarism” is not explicitly defined or legally codified in
Mexican penal codes or general statutes. Instead, the
Federal Penal Code regulates copyright and intellectual
property; specifically, Title Twenty-Six (“Crimes
Regarding Copyright”) establishes criminal penalties
for actions such as the reproduction, publication, or use
of others’ works — willfully and for profit — without proper
authorization. When such infractions occur in an aca-
demic setting, they are handled internally by each insti-
tution through university regulations, institutional
tribunals, or committees tasked with determining the
appropriate resolution and consequences. These con-
sequences can range from a formal reprimand to the
revocation of awarded degrees.

Regarding the use of Al, various educational institu-
tions employ it in diverse processes — such as admin-
istering online admission exams and conducting
medical research and diagnostics — making it contra-
dictory to prohibit students from using it. Furthermore,
there is generative Al, which, as the name implies,
creates original, new content; it is widely used by edu-
cators to produce supporting images and videos. It is
worth noting that this technology requires precise user
instructions and learns from the creation patterns
employed in each instance, enabling it to predict pat-
terns and generate unique results. Foucault’s theory is
relevant here, as it posits that we are not passive sub-
jects defined by obedience but rather individuals capa-
ble of critical thinking; consequently, it is possible to
promote the responsible use of these tools and encour-
age the establishment of institutional guidelines aligned
with national and international standards.

A serious form of dishonesty involving the fabrication
and falsification of data has been documented in health
research. Fabrication entails inventing data or results
— creating non-existent information or adding fictitious
bibliographic sources — and presenting them as real,
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often with the aim of aligning them with a hypothesis.
Falsification involves changing or manipulating data,
modifying records, altering samples and processes, or
citing sources that were neither read nor used; the
objective here is to distort the truth of the research.
Publisher who detects this practice retract the articles;
however, the resulting damage is both short- and long-
term, ranging from the erosion of trust in science to the
stalling of research progress. When an article is
retracted, the publisher assumes the role “surveillance
and punishment,” while authors are relegated to a pas-
sive role, unaware of when they are being scrutinized.
Consequently, before engaging in such dishonest prac-
tices, authors should bear in mind that scientific tech-
niques and science itself are neutral.

Another form of dishonesty is honorary — or courtesy
— authorship, which involves listing a person as an
author who made no actual contribution to the study.
The motives vary, ranging from agreements to boost a
group’s publication count or the repayment of favors, to
lending weight and prestige to the publication by includ-
ing a renowned figure in the field. This practice often
appears alongside “ghost authorship,” which conceals
the true creator of the knowledge — the researcher who
actually performed the work. It represents an abuse of
the trust placed in young, inexperienced researchers;
believing that “this is how you start” or that one must
“pay one’s dues,” they often accept the situation without
resistance. In his essay, “What Is an Author?”, Foucault
explains the author’s role regarding a text’s value, the
weight of intellectual property, and the invisible hierar-
chies exercised by the principal investigator; it is within
this context that the resistance of subordinates — or
“docile bodies” — finds its rationale.

Just as authors can commit acts of dishonesty, so
too can publishers; predatory publications charge high
article processing charges but lack editorial quality
controls and peer review, and offer rapid turnaround
times between submission and acceptance, as their
goal is financial profit rather than the dissemination of
science. The researcher trusts the publisher due to the
speed of response, the persistent mass invitation
emails, and metrics — such as high impact factors and
journal rankings — that are actually fabricated. Authors
suspend their critical judgment regarding these traps;
compounded by the pressure to publish, they become
compliant subjects who internalize their worth based
on factors such as publication counts and citation num-
bers. The pressure to publish — known as “publish or
perish” — is imposed by the system, which grants
authority in each field based on the number of

publications; consequently, the status of a faculty mem-
ber who conducts research differs from that of a stan-
dard faculty member. Researchers who stop publishing
for any reason lose credibility, reinforcing the norm that
a higher volume of publications equates to being a
better researcher. If a researcher engages in academic
resistance and refuses to publish, they receive poor
evaluations and see their project funding reduced or
eliminated.

To prevent the previously described instances of dis-
honesty, institutions have established ethics and
research commissions and/or committees. These bod-
ies perform various functions — such as evaluating,
guiding, and overseeing scientific projects to ensure
methodological rigor, safeguarding participant confi-
dentiality, preventing conflicts of interest, and fostering
transparency in data management. Their role extends
beyond mere surveillance and sanctioning; they oper-
ate within a structured framework featuring rotating
membership, and members receive specific training for
their roles. Researchers prepare protocols in accor-
dance with the standards set by the institution and the
committee — effectively internalizing the committee’s
oversight — resulting in a panoptic practice where
everyone monitors one another. There is no physical
threat involved; rather, the scope of the protocol, the
timeline, and the infrastructure required to carry it out
are monitored. If a criterion is not met, the committees
do not issue a direct ban; instead, they provide guid-
ance and may make the research subject to certain
conditions. When a breach of academic integrity is
detected, the committee reviews and analyzes the case
— hearing from the parties involved to determine the
severity of the infraction based on institutional regula-
tions (combining hierarchical oversight with documen-
tary record-keeping) — and ultimately issues a decision
regarding corrective action or sanctions, thereby func-
tioning as an instrument of disciplinary and normalizing
power.

Surveillance and punishment of dishonest practices
throughout professional training and practice will pre-
vent clinical errors and inappropriate decisions that
affect people’s health. Academic integrity, therefore,
represents not only a university value but also a fun-
damental requirement for ensuring the quality of
healthcare.

Reflection from a Foucaultian perspective

How does generative Al transform the relationships
between knowledge, power, and academic integrity?
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First, generative Al is a non-neutral technological tool;
this is because the algorithm it uses to arrive at knowl-
edge depends not only on the data with which it was fed
—direct results of human research — but also on training
and data selection criteria that enable it to identify pre-
dictive statistical patterns. The generated information
mimics data validated through traditional scientific rigor,
creating an illusion of objective truth without actual ver-
ification. The role of the author is lost, as there is no
human effort involved in creating the text — let alone
conducting experiments — leaving no author to cite in
references. Students justify using generative Al to
enhance their learning; yet, even if they use it to avoid
intellectual effort, they are clearly not the authors — so,
does this constitute academic dishonesty? Institutions
should regulate its use rather than ban it; this does not

mean seeking a centralized legal prohibition, but rather
unraveling how algorithms operate as a mechanism of
knowledge and power. Power is exercised by the pro-
fessor through the surveillance of the student, yet the
use of generative Al — by bypassing plagiarism detectors
— renders traditional disciplinary methods obsolete.

These are times of collaboration, and healthcare stu-
dents must not only understand theory but also put it
into practice — engaging their senses and internalizing
knowledge so it can be applied to patient care. Both
educators and students must recognize that the flow of
knowledge is bidirectional, and that generative Al is
shifting academic power dynamics; the exchange
between professor and student is essential for scientific
progress, requiring both parties to assume their respec-
tive responsibilities.
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Implementation of an integrated laboratory workflow for
pulmonary histoplasmosis diagnosis in a Mexican
tertiary-care hospital

Implementacion de un flujo de trabajo integrado de laboratorio
para el diagnostico de la histoplasmosis pulmonar en un
hospital de tercer nivel mexicano
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Mexico City. Mexico.

Abstract

Background: Histoplasmosis is a systemic fungal infection caused by the Histoplasma complex, endemic in regions of the
Americas, including southern Mexico. Although it is the most common endemic mycosis, it remains underdiagnosed, parti-
cularly among patients with human immunodeficiency virus (HIV)/acquired immunodeficiency syndrome (AIDS), leading to
increased morbidity and mortality. Timely diagnosis is essential. Objectives: The objective of this study is to describe the
implementation of an integrated laboratory workflow for the diagnosis of pulmonary histoplasmosis in a tertiary-care hospital.
Method: A bronchoalveolar lavage sample was analyzed, including differential testing for respiratory pathogens. Direct exa-
mination with potassium hydroxide, Giemsa staining, culture on Sabouraud dextrose agar, and urinary antigen detection using
an enzyme immunoassay were performed. Results: Differential tests were negative. Extracellular and intracellular yeast within
macrophages were observed. Urinary antigen testing was positive, confirming the diagnosis. Culture showed typical Histo-
plasma characteristics. Conclusion: The combined use of rapid and conventional diagnostic techniques enables timely
identification of histoplasmosis, particularly in immunocompromised patients.

Keywords: Histoplasma capsulatum. HIV/IAIDS. Histoplasmosis.

Resumen

Antecedentes: La histoplasmosis es una infeccion fungica sistémica causada por el complejo Histoplasma, endémica en
regiones de América como el sur de México. Aunque es la micosis endémica mas frecuente, sigue siendo subdiagnosticada,
especialmente en pacientes con VIH/SIDA, lo que incrementa la morbilidad y mortalidad. El diagndstico oportuno es funda-
mental. Objetivos: El objetivo de este estudio es describir la implementacion de un flujo de trabajo de laboratorio integrado

*Correspondence: Date of reception: 29-05-2026 Available online: 12-08-2026
Miguel A Loyola-Cruz Date of acceptance: 21-07-2026 Clin. Innov. Health Res-HJM. 2026;3(3):52-58
E-mail: miguelgbp @gmail.com DOI: 10.24875/CIHR.26000009 www.clinicalinnovinhealthresearch-hjm.com

2938-6586 / © 2026. Hospital Judrez de México. Published by Permanyer. This is an open access article under the license CC BY-NC-ND
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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M. Gonzalez-lbarra et al. Diagnosis of histoplasmosis in a seropositive patient

para el diagndstico de histoplasmosis pulmonar en un hospital de tercer nivel. Método: Se analizé un lavado broncoalveo-
lar con pruebas diferenciales para patdgenos respiratorios. Se realizaron examen directo con KOH, tincién de Giemsa, cultivo
en agar Sabouraud y deteccion de antigeno urinario mediante inmunoensayo. Resultados: Las pruebas diferenciales fueron
negativas. Se observaron levaduras extracelulares e intracelulares en macrofagos. El antigeno urinario fue positivo, confir-
mando el diagndstico. El cultivo mostrd caracteristicas tipicas de Histoplasma. Conclusion: E/ uso combinado de técnicas
diagndsticas rapidas y convencionales permite una identificacion oportuna de la histoplasmosis, especialmente en pacien-

tes inmunocomprometidos.

Palabras clave: Histoplasma capsulatum. VIH/SIDA. Histoplasmosis.

Introduction

Histoplasmosis is a fungal disease caused by mem-
bers of the Histoplasma species complex, a group of
thermally dimorphic fungi distributed throughout the
Americas, Africa, and other endemic regions."? In
Mexico, states, such as Campeche, Tabasco, and
Chiapas are considered endemic, but there are other
states, such as Veracruz, Guerrero, Morelos, San Luis
Potosi, Nuevo Ledn, and Tamaulipas where this fungal
disease also occurs.® Although this mycotic disease is
considered cosmopolitan and the most common
endemic pulmonary/systemic mycosis, it is also an
underdiagnosed disease.?® This fungal infection is
acquired through the inhalation or inoculation of mac-
roconidia or aleuroconidia. This disease is particularly
linked to activities, such as cave exploration and expo-
sure to guano, but it can also be acquired through
exposure to soil contaminated with bird droppings.*
Exposure to this dimorphic fungus may be asymptom-
atic in most immunocompetent individuals. However, in
certain cases, a mild to moderate pulmonary infection
develops, characterized by fever, headache, myalgia,
cough, and chest pain, a clinical picture that often leads
healthcare professionals to initially consider communi-
ty-acquired pneumonia.® The clinical manifestation and
severity of the disease depend on multiple factors,
including the host’s immune status, the extent of expo-
sure to the inoculum, and genetic susceptibility to
mycoses.! According to the latest data from The Joint
United Nations Program on human immunodeficiency
virus (HIV)/acquired immunodeficiency syndrome
(AIDS),% an estimated 40.8 million people (37.0-45.6
million) were living with HIV worldwide in 2024. During
that same year, approximately 1.3 million people (1.00-
1.7 million) became infected, demonstrating that,
despite medical advances, the epidemic continues to
pose a global public health challenge. In terms of mor-
tality, approximately 630,000 people (490,000-820,000)
died from AIDS-related illnesses. However, access to
treatment has shown considerable progress:

31.6 million people (27.8-32.9 million) received antiret-
roviral therapy in 2024, a key indicator in reducing
deaths and improving the quality of life of those living
with HIV. Since the beginning of the epidemic, the
cumulative figures reveal the magnitude of the impact:
an estimated 91.4 million people (73.4-116.4 million)
have acquired HIV, and 44.1 million (37.6-53.4 million)
have lost their lives to AIDS-related illnesses. In Mexico,
approximately 400,040 people were living with HIV, with
nearly 28,000 newly reported cases during the same
period. Opportunistic fungal infections remain a major
cause of morbidity and mortality among immunocom-
promised patients.>” The HIV pandemic and the bac-
terial/fungal infections associated with this viral infection
are causing health systems to modify their diagnostic
algorithms, particularly to provide accurate results.
Cryptococcosis is one of the most common fungal
infections in HIV patients; however, infections, such as
histoplasmosis should not be overlooked and should
be included in diagnostic algorithms in non-endemic
areas.” The objective of this study is to describe the
implementation of an integrated laboratory workflow for
the diagnosis of pulmonary histoplasmosis in a
tertiary-care hospital.

Materials and methods

Sample reception and differential
diagnosis

On July 9, 2025, a bronchoalveolar lavage (BAL)
sample was received at the mycology laboratory of the
Research Division for the diagnosis of fungal infections
in a newly diagnosed HIV patient with signs and symp-
toms of pulmonary infection. BAL specimen was
homogenized by gentle mixing and centrifuged at 3,000
rmp for 10 min. The supernatant was discarded, and
the resulting sediment was used for direct microscopic
examination with 20% potassium hydroxide (KOH),
Giemsa staining, and fungal culture. No mucolytic treat-
ment was applied before processing.
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Before mycological investigation, differential diagnos-
tic testing for respiratory pathogens was performed
bacteriology and molecular diagnostics. Conventional
bacterial cultures were used for the detection of
Staphylococcus aureus and Streptococcus pneumo-
niae, molecular testing included GeneXpert® (Cepheid,
Sunnyvale, CA, USA) for Mycobacterium tuberculosis,
real-time reverse transcription-polymerase chain reac-
tion (PCR) for SARS-CoV-2 using primers and proto-
cols recommended by the World Health Organization
(WHO), FilmArray® multiplex PCR testing (BioFire
Diagnostics, Salt Lake City, UT, USA) for the detection
of Mycoplasma pneumoniae, Haemophilus influenzae,
and Legionella pneumophila, and the VIASURE
Pneumocystis jirovecii Real Time PCR Detection Kit
(CerTest Biotec, Zaragoza, Spain) for P. jirovecii.

Biosafety

The sample was handled using personal protective
equipment (gown, gloves, KN95 mask, protective face
shield) in a Class Il biological safety cabinet (BSC).
Before and after handling the sample, the cabinet was
subjected to ultraviolet (UV) irradiation, and cleaning
and disinfection procedures were performed using
1.5% sodium hypochlorite. The laboratory was addition-
ally disinfected for 30 min using UV-C irradiation towers
from the Helios system (Surfacide, Waukesha, WI,
USA) and sodium hypochlorite at the same concentra-
tion described above. The cultures derived from the
diagnosis were inactivated with 10% formaldehyde for
tube culture and by moist heat at 121°C, 15 psi, for at
least 30 min for Petri dish culture.

Mycological diagnosis

CRYPTOCOCCUS-SCREENING

Cryptococcal capsular antigen (CrAg) was detected
in serum samples using the Cryptococcal Antigen
Lateral Flow Assay (CrAg® LFA; IMMY, Norman, OK,
USA) according to the manufacturer’s instructions.
Briefly, 40 uL of serum was mixed with one drop of the
assay diluent provided in the kit, and the lateral flow
test strip was inserted into the mixture. The reaction
was incubated at room temperature for 10 min before
visual interpretation. A positive result was defined by
the presence of both the control and test lines, whereas
the presence of the control line alone was interpreted
as a negative result. All assays were performed under
standardized laboratory conditions, and internal quality

control procedures recommended by the manufacturer
were followed to ensure assay validity.

Diagnosis of pulmonary mycosis

BAL samples were processed according to the labo-
ratory’s routine diagnostic procedures. Direct micro-
scopic examination was performed using 20% KOH
preparations and Giemsa staining.

Culture and microscopic observation of
Histoplasma capsulatum

The culture was performed in Sabouraud Dextrose
Agar (SDA) medium on a plate for the description of
macroscopic morphology and in a tube for microscopic
examination. The cultures were incubated at 25°C + 2
for 14 days.

For microscopic examination, the culture in the tube
was previously inactivated with 10% formaldehyde, fol-
lowed by staining with erythrosine to observe the typi-
cal structures of this dimorphic fungus.

Immunological tests for the diagnosis
of histoplasmosis

When pulmonary infection by H. capsulatum was sus-
pected based on Giemsa staining, Urinary Histoplasma
antigen detection was performed using the Clarus
Histoplasma Galactomannan enzyme immunoassay
(EIA) (IMMY, Norman, OK, USA) according to the man-
ufacturer’s instructions using the cutoff calibrator proce-
dure. Microplate absorbance was measured at 450 nm
with a reference wavelength of 620/630 nm. Corrected
optical density (OD) values were obtained by subtract-
ing the absorbance of the blank well from the absor-
bance of each sample and control. EIA Units were
calculated using the manufacturer’s equation:

Corrected OD of the sample
Corrected OD of the 12.5 ng / mL
cutoff calibrator

EIA units =

According to the manufacturer’s criteria, results < 1.0
EIA Units were considered negative, whereas results
> 1.0 EIA Units were considered positive. Assay validity
was confirmed by including the blank, the 12.5 ng/mL
cutoff calibrator, and the positive and negative controls
in each assay run. In addition, a 25 ng/mL standard
was included as an internal quality-control measure to
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verify assay performance, although it was not used for
calculation of EIA Units.

Results

Differential diagnosis

The tests performed for differential diagnosis by clas-
sical microbiology and molecular biology methods of
the most common infections associated with the lower
respiratory tract were negative (Table 1).

Mycological diagnosis

Serum CrAg testing using the Cryptococcal Antigen
Lateral Flow Assay (CrAg® LFA) was negative. Direct
examination of the BAL specimen with 20% KOH
revealed the presence of blastoconidia (Fig. 1A), while
Giemsa staining demonstrated intracellular yeasts
measuring 1-3 um within macrophages (Fig. 1B). These
microscopic findings supported the presence of a fun-
gal pathogen in the lower respiratory tract despite the
negative serum cryptococcal antigen result.

Confirmation of histoplasmosis by enzyme
immunoassay

Urinary Histoplasma antigen detection using the
Clarus® Histoplasma Galactomannan EIA (HGM-EIA,
IMMY, USA) yielded an OD450 of 2.244. Using the
manufacturer’s cutoff calibrator procedure, the sample
corresponded to 39.73 EIA Units, well above the posi-
tivity threshold of 1.0 EIA Units (Fig. 2).

Macroscopic and microscopic morphology
of H. capsulatum

In SDA culture medium, H. capsulatum developed
semi-hairy colonies (Fig. 3A). The colonies were ini-
tially grayish-white in color, with a tendency to have a
denser center and a loose periphery. The edges were
irregular and diffuse, with mycelial projections toward
the periphery. Over time, the colonies showed a pro-
gressive change to brown or ochre tones on their
surface.

Direct examination with erythrosine (Fig. 3B) revealed
the presence of septate, thin, smooth-walled hyphae.
From these, characteristic conidial structures were
observed: small, rounded, sessile microconidia dis-
tributed laterally on the hyphae, and thick-walled,

Table 1. Differential diagnosis of pulmonary infection in a
human immunodeficiency virus-positive patient

Differential diagnosis m

Mycobacterium tuberculosis Negative
Mycoplasma pneumoniae Negative
Streptococcus pneumoniae Negative
Haemophilus influenzae Negative
Staphylococcus aureus Negative
Legionella pneumophila Negative
SARS-CoV-2 Negative
Pneumocystis jirovecii Negative
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Figure 1. Direct examination and Giemsa staining of
bronchoalveolar lavage. A: extracellular yeast are
observed. B: intracellular yeasts are observed present in
macrophages.

tuberculate macroconidia with digitiform projections on
their surface, spherical in morphology and larger in
size.
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Figure 2. Detection of Histoplasma antigen in urine using an immunoenzymatic assay. A: blank. B: positive control.
C: negative control. D: 25 ng/mL analytical control. E: 12.5 ng/mL cutoff calibrator. F: urine sample.

Figure 3. Macroscopic and microscopic morphology of
Histoplasma capsulatum. A: macroscopic morphology.
B: microscopic morphology, typical aleuroconidia, and
macroconidia in a “corcholata” shape are observed.

Discussion

HIV infection progressively compromises cellular
immunity and, if untreated or inadequately treated, may
progress to AIDS. This stage is defined by the presence
of specific AIDS-defining conditions, irrespective of the
CD4+ T-cell count.® These conditions are primarily
opportunistic infections and include tuberculosis, myco-
bacterial infections, P. jirovecii pneumonia, candidiasis,

Salmonella septicemia, extrapulmonary or disseminated
coccidioidomycosis, histoplasmosis, and cryptococco-
sis, including cryptococcal meningitis.® The lung has
been identified as the organ most frequently affected in
patients with HIV/AIDS, and respiratory infections con-
tinue to be one of the leading causes of morbidity and
mortality in this population.® Throughout the course of
the infection, most patients develop pulmonary compli-
cations, predominantly of infectious etiology.'®'" At pres-
ent, in developed countries, the most prevalent
pulmonary complication is bacterial pneumonia, pre-
dominantly pneumococcal pneumonia, followed by P.
jirovecii pneumonia and tuberculosis.®'2 However, other
fungi besides P. jirovecii can also cause pulmonary
infections in HIV-positive patients,'3such as Cryptococcus
spp., Aspergillus spp, and Histoplasma spp.'*® In Latin
America, histoplasmosis is a common infection, and it
is estimated that around 30% of HIV/AIDS patients diag-
nosed with this disease die as a result of it.'"® Although
this disease is endemic, the diagnosis of histoplasmosis
can be delayed, coupled with the fact that Histoplasma
antigen detection or PCR are not always available and
classical mycology, specifically the gold standard of cul-
ture, is slow and insensitive.'”'® In this study, H. capsu-
latum was detected in an HIV-positive patient through
the implementation of immunoenzymatic tests and
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classical mycology. Before the sample arrived at the
mycology laboratory of the research division, clinicians
investigated the most common bacterial, viral, and
mycobacterial causes of pulmonary infection using cul-
ture and molecular methods'®'® (Table 1). Given the
suspicion of a fungal infection of etiology other than P.
Jirovecii, a diagnosis was first made using classical
mycology alongside immunoenzymatic techniques
(Fig. 1). Direct examination revealed the presence of free
yeast, although direct examination with KOH is not a
diagnostic technique for histoplasmosis. Based on the
suspicion of a fungal infection of unknown etiology, this
examination was performed as a screening test to
search for fungi other than H. capsulatum. The Giemsa
stain gave us a diagnostic clue when intracellular blasto-
conidia were observed in macrophages. Although stains
are not the gold standard, in our case, the Giemsa stain
was very useful as a diagnostic technique. The rapid
confirmation obtained with urinary antigen detection in
this study is consistent with present international recom-
mendations, which recognize this assay as the preferred
non-culture diagnostic method for people living with
advanced HIV because it allows diagnosis several days
before culture results become available while maintain-
ing excellent diagnostic performance (Fig. 2). The cul-
ture was positive after 13 days, which was confirmed by
microscopic observation of structures characteristic of
this fungus (Fig. 3). Diagnosing histoplasmosis is a chal-
lenge for health systems.2° A multidisciplinary approach
and the implementation of sensitive and rapid diagnostic
techniques are very important for providing fast and
accurate results.?' The diagnosis of histoplasmosis in
immunocompromised patients relies on a combination
of conventional and non-culture-based methods, each
with variable performance depending on the clinical con-
text. Fungal culture remains the gold standard due to its
high specificity; however, it is limited by long turnaround
times and reduced sensitivity, particularly in localized
disease.?? Direct microscopy and cytopathology can pro-
vide rapid presumptive diagnosis, especially when intra-
cellular yeasts are identified within macrophages,
although their sensitivity is operator-dependent.?
Antigen detection assays in urine and serum have
emerged as highly valuable diagnostic tools, particularly
in patients with advanced HIV infection. Urine antigen
testing has demonstrated high sensitivity, exceeding
90% in disseminated histoplasmosis, making it espe-
cially useful in severely immunocompromised patients.?!
Molecular methods, such as PCR offer rapid and spe-
cific detection; however, their availability remains limited
in many settings, and standardization is still evolving.'®

In this study, the integration of direct microscopy, antigen
detection, and culture allowed for timely and accurate
diagnosis, highlighting the importance of a multimodal
diagnostic approach. Although histoplasmosis was not
initially suspected in this patient, the unexpected obser-
vation of intracellular yeast-like organisms on Giemsa
staining prompted targeted testing for Histoplasma and
ultimately led to rapid diagnosis by urinary antigen
detection. This finding exposed an important gap in our
institutional diagnostic workflow. Present IDSA and the
WHO guidelines recommend Histoplasma antigen
detection as a first-line diagnostic assay for people living
with advanced HIV in whom histoplasmosis is clinically
suspected, particularly those at risk for disseminated
disease, because of its high diagnostic sensitivity and
its ability to substantially shorten the time to diagnosis
compared with conventional culture.?28 In response to
these recommendations and the diagnostic experience
gained from the present case, urinary Histoplasma anti-
gen detection has now been incorporated into our insti-
tutional diagnostic algorithm for the routine evaluation of
people living with advanced HIV undergoing investiga-
tion for opportunistic infections. This strategy is intended
to facilitate earlier recognition of histoplasmosis, reduce
diagnostic delays, and improve timely access to appro-
priate antifungal therapy in a population at high risk of
severe disease. This work highlights the need to
strengthen diagnostic algorithms in Mexican healthcare
settings. The implementation of algorithms in non-en-
demic areas is of utmost importance, as it has been
reported that climate change has led to an expansion in
the distribution of Histoplasma spp., posing a challenge
for regions where the diagnosis of this fungus is not part
of routine testing.?” The diagnostic workflow described
in this report reflects present clinical recommendations
for the evaluation of pulmonary infections in immuno-
compromised patients, in which common bacterial, viral,
mycobacterial, and fungal pathogens must be systemat-
ically excluded. This approach may be particularly valu-
able in non-endemic settings, where histoplasmosis is
often not included in the initial differential diagnosis.

Conclusions

This study illustrates how the integration of differen-
tial microbiological testing, direct microscopy,
Histoplasma antigen detection, and fungal culture can
facilitate the timely diagnosis of pulmonary histoplas-
mosis in immunocompromised patients.

57



58

CLIN. INnov. HEALTH Res-HJM. 2026;3(3)

Acknowledgments

The authors thank each of the cited authors for their
contributions to data collection, manuscript prepara-
tion, guidance, and manuscript revision. The opinions
expressed in this article are the sole responsibility of
the authors and do not reflect the views or official posi-
tion of Hospital Juarez de México.

Funding

The authors declare that this work was carried out
with the authors’ own resources.

Conflicts of interest

The authors declare that they have no conflicts of
interest.

Ethical considerations

Protection of human subjects and animals. The
authors declare that no experiments on humans or
animals were performed for this research.

Confidentiality, informed consent, and ethical
approval. This study does not involve personal patient
data, medical records, or biological samples, and does
not require ethical approval. SAGER guidelines do not

apply.

Declaration on the use of artificial intelligence.
The authors declare that no generative artificial intelli-
gence was used in the writing or creation of the content
of this manuscript.

References

1. Sleightholm R, Hodson DZ, So |, Avula H, Batra J. Disseminated histo-
plasmosis from western Mexico-rethinking our geographic distribution of
endemic fungal species: a case report and review of literature. J Med
Case Rep. 2024;18:540.

2. Dao A, Kim HY, Halliday CL, Oladele R, Rickerts V, Govender MMed NP,
et al. Histoplasmosis: a systematic review to inform the World Health
Organization of a fungal priority pathogens list. Med Mycol. 2024;62:myae039.

3. Bonifaz A. Micologia Médica Basica. 6" ed. Ciudad De México: McGraw-
Hill; 2020.

4. Aralz AB, Papineni P. Histoplasmosis. Infect Dis Clin North Am.
2021;35:471-91.

5. Goodwin RA, Loyd JE, Des Prez RM. Histoplasmosis in normal hosts.
Medicine (Baltimore). 1981;60:231-66.

6. Joint United Nations Programme on HIV/AIDS (UNAIDS). Fact Sheet
2024. Geneva: UNAIDS; 2024. Available from: https://www.unaids.org/
es/resources/fact-sheet [Last accessed on 2026 May 30].

20.

21.

22.

23.

24.

25,

26.

27.

. Gonzélez-lbarra M, Bello-Lépez JM, Cruz-Cruz C, Duran-Manuel EM,

Go6Mez-Zamora E, et al. Frequency of cryptococcosis in a
specialized care hospital in Mexico. Hosp Med Clin Manag. 2025;16:49-54.

. Swinkels HM, Nguyen AD, Gulick PG. HIV and AIDS. In: StatPearls.

Treasure Island, FL: StatPearls Publishing; 2025. Available from: https:/
www.ncbi.nlm.nih.gov/books/nbk534860 [Last  accessed  on
2026 May 30].

. Benito N, Moreno A, Miro JM, Torres A. Pulmonary infections in

HIV-infected patients: an update in the 21t century. Eur Respir J.
2012;39:730-45.

. Pandey S, Ghosh S, Halder P, Pal D, Modak DC, Guha SK. Pulmonary

tuberculosis and Pneumocystis jirovecii concurrent pneumonia in HIV
infected patients at a resource limited setting in Eastern India: a case
series. Indian J Tuberc. 2020;67:378-82.

. TanY, Chen Z, Zeng Z, Wu S, Liu J, Zou S, et al. Microbiomes detected

by bronchoalveolar lavage fluid metagenomic next-generation sequen-
cing among HIV-infected and uninfected patients with pulmonary infec-
tion. Microbiol Spectr. 2023;11:20000523.

. Heidari SL, Hove-Skovsgaard M, Arentoft NS, Svartstein AW, Mgller DL,

Jensen CS, et al. Incidence of bacterial respiratory infection and pneu-
monia in people with HIV with and without airflow limitation. Int J Infect
Dis. 2024;139:183-91.

. Centers for Disease Control and Prevention. Fungal Diseases and HIV/

AIDS. Atlanta, GA: CDC; 2024. Available from: https://www.cdc.gov/
fungal/risk-factors/hiv-aids.html [Last accessed on 2026 May 30].

. Mehdinezhad H, Ghadir S, Maleh PA, Akhondzadeh A, Baziboroun M.

Cryptococcal meningoencephalitis and pneumonia in a HIV positive
patient: a case report. Clin Case Rep. 2024;12:€9196.

. Denning DW, Morgan EF. Quantifying deaths from aspergillosis in HIV

positive people. J Fungi (Basel). 2022;8:1131.

. Kontogiannis D, Di Lorenzo A, Zage D, Benvenuto D, Moccione M,

Muratore G, et al. Histoplasmosis in patients living with HIV in Europe:
review of literature. Front Microbiol. 2024;15:1418530.

. Falci DR, Monteiro AA, Braz Caurio CF, Magalhdes TC, Xavier MO,

Basso RP, et al. Histoplasmosis, an underdiagnosed disease affecting
people living with hiv/aids in brazil: results of a multicenter prospective
cohort study using both classical mycology tests and histoplasma urine
antigen detection. Open Forum Infect Dis. 2019;6:0fz073.

. Azar MM, Loyd JL, Relich RF, Wheat LJ, Hage CA. Current concepts in

the epidemiology, diagnosis, and management of histoplasmosis syndro-
mes. Semin Respir Crit Care Med. 2020;41:13-30.

. Konstantinidis |, Crothers K, Kunisaki KM, Drummond MB, Benfield T.,

Morris A, et al. HIV-associated lung disease. Nat Rev Dis Primers.
2023;9:39.

Schmidt TE, Vieceli T, Damasceno LS, Kimuda S, Pasqualotto AC, Bahr NC.
Evolving epidemiology, improving diagnostic tests and their importance
for the correct diagnosis of histoplasmosis. J Fungi (Basel) 2025;11:196.
Caceres DH, Arauz AB, Flores C, Santiago E, Montoya S, Saenz C,
et al. Implementation of rapid diagnostics assays for detection of histo-
plasmosis and cryptococcosis in Central American people living with HIV.
Mycoses. 2021;64:1396-401.

Wheat LJ, Azar MM, Bahr NC, Spec A, Relich RF, Hage CA. Histoplas-
mosis. Infect Dis Clin North Am. 2016;30:207-27.

Guimardes AJ, Nosanchuk JD, Zancopé-Oliveira RM. Diagnosis of His-
toplasmosis. Braz J Microbiol. 2006;37:1-13.

Arnold SR, Spec A, Baddley JW, Pappas P, Lentz RJ, Wolf J, et al. 2025
Clinical Practice Guideline Update by the Infectious Diseases Society of
America on Histoplasmosis: Treatment of Asymptomatic Histoplasma Pul-
monary Nodules (Histoplasmomas) and Mild or Moderate Acute Pulmo-
nary Histoplasmosis in Adults, Children, and Pregnant People. Clin Infect
Dis. 2026;81(Suppl 3):i27-i32.

World Health Organization. Guidelines for Diagnosing and Managing Dis-
seminated  Histoplasmosis Among People Living with HIV.
Geneva: World Health Organization; 2020. Available from: https:/www.
who.int/publications/i/item/9789240005298 [Last accessed on 2026 Jul 07].
Pan American Health Organization. Guidelines for Diagnosing and Mana-
ging Disseminated Histoplasmosis among People Living with HIV. Was-
hington, DC: Pan American Health Organization; 2020. Available from:
https://iris.paho.org/handle/10665.2/52307  [Last accessed  on
2026 Jul 07].

Taylor ML, Reyes-Montes MD, Estrada-Béarcenas DA,
Zancopé-Oliveira RM, Rodriguez-Arellanes G, Ramirez JA. Considera-
tions about the geographic distribution of Histoplasma species. Appl
Environ Microbiol. 2022;88:0201021.



Clinical Innovations B

In Health Research-HJM ) Chock for updates

BRIEF REVIEW

Quality assessment of cataract surgery results

Valoracion de la calidad de los resultados de la cirugia
de catarata

Ingrid P. Urrutia-Breton’®, Maria M. Fabila-Maya®®, Martha C. Fuentes-Catafo’®,
Diana F. Jiménez-Rosas*®, Olga M. Messina-Baas®®, Eva E. Mundo-Fernandez®®,
Orlando D. Quintanar-Haro®®, and Virgilio Lima-Gémez”*

'Servicio de Oftalmologia, Hospital Judrez de México; 2Servicio de Oftalmologia, Hospital Judrez del Centro; 3Servicio de Oftalmologia, Instituto
Nacional de Rehabilitacion Dr. Luis Guillermo Ibarra Ibarra; *Servicio de Oftalmologia, Hospital General Dr. Manuel Gea Gonzalez; *Servicio de
Oftalmologia, Hospital General de Meéxico Dr. Eduardo Liceaga; 5Subdireccién de Oftalmologia, Instituto Nacional de Rehabilitacion Dr. Luis
Guillermo Ibarra Ibarra; “Servicio de Oftalmologia, Hospital Judrez de México. Mexico City, Mexico

Abstract

Evaluation of quality in cataract surgery requires more than finding any improvement in vision. The first variable to analyze is
post-operative corrected visual acuity, which should allow the patient to conduct daily activities. Provided that this visual
acuity is good, other factors like post-operative recovery time, quality of life, and economic evaluations may help to improve
the quality of cataract surgery. These topics require evaluation both in centers with a low volume of surgeries, and in surgical
campaigns that cover many patients. This document highlights relevant aspects of the referred variables, and deals with the
opportunity of setting quality indicators, which would allow the generation of continuous information for improving quality in
cataract surgery.

Keywords: Best corrected visual acuity. Cataract. Cataract surgery. Phacoemulsification. Quality. Quality of life.

Resumen

La evaluacidn de la calidad en la cirugia de catarata requiere algo mas que la simple mejora de la vision. La primera varia-
ble a analizar es la agudeza visual corregida postoperatoria, la cual debe permitir al paciente realizar sus actividades diarias.
Siempre que esta agudeza visual sea adecuada, otros factores como el tiempo de recuperacion postoperatoria, la calidad
de vida y las evaluaciones econdmicas pueden contribuir a mejorar la calidad de la cirugia de catarata. Estos temas requie-
ren ser evaluados tanto en centros con bajo volumen de cirugias como en campanfas quirdrgicas que atienden a un gran
numero de pacientes. Este documento destaca aspectos relevantes de dichas variables y aborda la oportunidad de esta-
blecer indicadores de calidad que permitan generar informacion continua para la mejora de la calidad en la cirugia de
catarata.

Palabras clave: Agudeza visual mejor corregida. Catarata. Cirugia de catarata. Facoemulsificacion. Calidad. Calidad de vida.
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Introduction

Cataracts alter the lens transparency, reduce visual
acuity, and according to the World Health Organization
(WHO), are the most frequent cause of visual impair-
ment (33%) after uncorrected refractive errors (43%).
The only treatment to restore vision in patients with
cataract is surgery, which removes the opaque lens
and replaces it with an artificial intraocular lens; cata-
ract surgery is the most common surgical procedure
worldwide.

At present, the most common method to remove cat-
aracts is phacoemulsification with intraocular lens
implantation, a minimally invasive technique that offers
an early recovery and allows the patient to restart
everyday activities soon. Besides, most cases require
no perioperative hospitalization, which gives the proce-
dure an excellent cost-effectivity ratio; a substantial
proportion of patients improve their visual acuity after
cataract surgery, but evaluating quality in this proce-
dure includes other aspects that may go unnoticed and
under-registered (Table 1). This narrative revision deals
with variables that could help to evaluate quality in cat-
aract surgery, in addition to an expected visual result.

Visual result after cataract surgery

A study from the United States reported best cor-
rected visual acuity (BCVA) = 20/40 in 93.2% of
patients, 1 month after cataract surgery,' while an
Indian study reported 93.4%.2 Studies from our country
found a mean BCVA of 0.36° logarithm of the minimal
angle of resolution (log MAR, 20/45, n = 23) and 0.20
log MAR (20/30, n = 156)* 1 month after phacoemulsi-
fication; a study from Costa Rica reported a visual
acuity > 20/40 in 86.8% of their patients 1 month after
surgery (n = 2,407).°

Patients with monofocal intraocular lenses need a
new spectacle prescription for near vision, and some-
times for distance vision, after surgery; completing
visual rehabilitation requires waiting for refractive sta-
bility, 2-4 weeks after phacoemulsification.

Beyond BCVA, secondary results such as contrast
sensitivity, dysphotopsias, performance in low illumi-
nated conditions, and real-life outcomes like acci-
dent-related injuries and coordination are critical for
perceiving surgical success. There is a reduced rate of
falls and driving accidents in older adults after cataract
surgery; however, there are still challenges like dyspho-
topsias and the debate about using lenses with a blue
light filter.®

Table 1. Factors that can modify the outcome after
cataract surgery

Pre-operative
Intraocular lens power calculation
Retinal and optic nerve comorbidities
Lens opacity level

Intraoperative
Surgical complications
Surgery time

Post-operative
Follow-up facilities
Attachment to follow-up
Compliance with post-operative care
Post-operative recovery time
Availability of unscheduled post-operative emergency visits
Residual refraction

At a population level, socioeconomic contexts condi-
tion both the access to surgery and visual results; a
multinational analysis found strong associations
between the Human Development Index, the per capita
gross domestic product, and cataract surgery cover-
age, the use of intraocular lenses, and the proportion
of eyes with good surgical visual outcome (= 20/60).
Less developed countries have higher rates of cata-
ract-related blindness and worse surgical results, and
these associations persist after adjusting for year,
country, and other factors; these findings reinforce the
need of measuring not only surgical volume, but the
quality of outcomes.”

Post-operative recovery time

Early post-operative symptoms may include mild ocu-
lar pain, blurred vision, foreign body sensation, tearing,
photophobia, itching, and ocular irritation; they decrease
or disappear within the 15! week after surgery.®

The lens opacity level changes the visual result and
the recovery time after surgery; patients with less
opaque cataracts have better results from the first 24 h
after surgery, because their procedure uses less energy
and causes fewer post-operative inflammation. Patients
aged > 60 years recover from cataract surgery in 4 to
16 weeks when their systemic condition is stable;
proper post-operative care is essential to achieve the
best visual results in the shortest time and improve
quality of life (QoL).%'°

Control of post-operative inflammation is essential to
get good visual results and avoid complications such
as cystoid macular edema, posterior capsule fibrosis,
keratopathy, or uveitis; steroids and non-steroidal



anti-inflammatory drugs are common resources to treat
inflammation after cataract surgery. Steroids may
increase intraocular pressure and promote infections,
so their use during 2 or 3 weeks after surgery needs
close supervision.

Post-operative follow-up usually includes 24 h,
1 week, 2 weeks, 4 weeks, and 3 months’ visits."" The
proportion of patients with complications that need
another surgery, within the 1%t post-operative days, is
0.65%; 74% of those events appear within the first
40 days after surgery.'? People who undergo extracap-
sular cataract extraction have rehabilitation periods of
up to 12 weeks, because they need a larger surgical
incision.'3

QoL after cataract surgery

Cataract-induced visual loss may progress gradually
and limit the patient’s independence; untreated cata-
racts reduce QoL and life expectancy.™ Therefore, the
use of comprehensive cataract surgical services,
including diagnoses, treatment referrals, and rehabili-
tation, is increasing.'®

The impact of medical interventions on a patient’s
QoL refers not only to the success of the procedure but
to its impact on different areas of life. Until recently,
treatment success definition used only medical criteria,
and now it considers the impact on the patient’s QoL
as well. The WHO defines QoL as “an individual’s per-
ception of the self-position in life in the context of the
culture and value systems in which he/she lives and in
relation to goals, expectations, standards, and con-
cerns.” QoL is an indicator of treatment success and a
measure of the patient’s satisfaction with life overall; it
is crucial to understand it and bear it in mind when
designing treatment plans to effectively improve the
patient’s well-being."

The subjectivity of individual experiences makes QoL
difficult to measure; however, there are tools (scales
and survey questionnaires) which can help to collect
data and arrange them appropriately; the term
“vision-related QoL (VR-QoL) covers the multifactorial
impact of visual function on an individual’s overall
well-being. The concept includes measurable aspects
of visual impairment, such as difficulties in performing
vision-related tasks, and its consequences for emo-
tional well-being and social relations; comfort and sat-
isfaction with visual function may affect VR-QoL, which
makes the interaction between BCVA and overall QoL
a complex one.'®
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One way of measuring QoL in patients with cataracts
is assessing their ability to perform daily activities and
their level of comfort and satisfaction with life after sur-
gery.® Continuous research is necessary to assess QoL
in these patients, as it may help improve not only pro-
cedures related to the treatment but perioperative and
long-term care ones.

There is a positive association between cataract sur-
gery and improved mental and emotional well-being
and greater illness acceptance, even a few weeks after
surgery, confirmed using different methods and ques-
tionnaires. A multi-cohort study by Queirés et al.
showed that cataract surgery results associate with
minimal complications, which has a positive impact on
the patient’s QoL."” Kuntorini et al. found no difference
between the QoL of people with normal vision and that
of patients who had their first cataract surgery.'®

Besides visual acuity, cataract surgery improves
functional dimensions that patients value in everyday
life. Phacoemulsification increases the scores of
VR-QoL (National Eye Institute Visual Function
Questionnaire-25 [NEI-VFQ-25]) at 30 days, with par-
ticularly marked gains in posterior subcapsular cata-
racts, which cause a larger pre-operative functional
impairment.'®

Questionnaires may not capture the whole advantage
in certain scenarios; although early cataract surgery
provides measurable benefits,?° the total scores of NEI-
VFQ-25 might not change because of “best eye” dom-
inance or sociocultural restrictions of the instrument in
limited resource environments.?! It is then important to
select context-sensitive metrics and expand the evalu-
ation of BCVA with functional measurements and
patient reports.

Cataract surgery improves QoL in patients with
comorbidities.???% In cataract patients with myopia
VR-Qol is significantly impaired and gets better after
surgery, even more than in patients with normal axial
lengths.?* Cataract surgery significantly increases QoL
in patients with retinitis pigmentosa® as well as in peo-
ple with age-related macular degeneration and severe
visual impairment.?® Al Habash and Nagshbandi?® and
Yuasa et al.?” found that QoL in patients with glaucoma
rose significantly after cataract surgery alone or com-
bined with minimally invasive glaucoma surgery, where
the effect was larger. Li et al. found that monocular
patients reported a larger improvement in VR-QoL and
more reduction in the level of depression and anxiety
than binocular controls.?

Cataract surgery is currently one of the most rapidly
evolving fields in Ophthalmology, and advances to date
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have brought significant benefits in terms of improving
patient QoL."* Quality evaluation in uncomplicated cat-
aract surgery must start by finding the proportion of
patients with a good visual result (Table 2).

Indicators in cataract surgery

The idea and purpose of quality systems in Medicine
is to find areas for improving the results and quality of
the procedures; a relevant approach is to adopt indica-
tors that unify and simplify complex medical interven-
tions and create a common base to compare
performance and results from different providers.2%-3
An indicator measures or evaluates progress towards
achieving a goal; it can be quantitative (number-based)
or qualitative (based on descriptions or perceptions).
Good visual acuity after cataract surgery depends on
factors like an otherwise healthy eye, an adequate sur-
gical procedure, or a suitable spectacle correction of
post-operative refraction; patient satisfaction is a sub-
jective variable also related to expectations before sur-
gery (Table 2).3>34

Leading causes of post-operative low vision in
Aravind Hospitals are intraoperative complications and
an inadequate intraocular lens power calculation. It is
advisable to detect and evaluate intraoperative compli-
cations, reinforce learning after such cases individually,
and set practices that improve the quality of an institu-
tion, which leads to keeping low complication rates.
Recommendations to achieve high precision in calcu-
lating intraocular power are renewing measurement
devices and training their users in different methods
and formulas.?

Quality, efficiency, and safety indicators in cataract
surgery are: pre and post-operative BCVA, patient sat-
isfaction measured with the VEFQ-25 test, complication
rate, efficiency of the procedure, and impact on the
patient’s QoL;3® they have evolved with technology,
ongoing surgical techniques, and the need to define
and set up best medical practices.3>3% The most com-
mon are post-operative BCVA and refractive precision
(a deviation > 0.50 diopters from the target refraction);
both indicators help to assess performance, detect
deviations, and make informed decisions to find the
best surgical practices.®'3* The Physician Quality
Reporting Systems from Medicare and Medicaid
Centers of cataract surgery use BCVA > 20/40, com-
plications requiring a second surgery within 60 days,
and BCVA improvement 90 days after surgery3®

The WHO has two core indicators in cataract surgery
in its Eye Care Indicators Menu: “result of cataract

Table 2. Variables that can be used to build quality
indicators in cataract surgery

Proportion of eyes with post-operative best corrected visual
acuity > 20/40

Recovery time

Difference between expected and actual refraction, 1 month
after surgery

Post-operative contrast sensitivity

Proportion of eyes with post-operative complications
Quality of life after cataract surgery

Quality-adjusted life years

Social return on investment

Effective cataract surgery coverage

surgery: visual acuity” and “effective coverage of cata-
ract surgery.” The first grades visual result as favorable
or satisfactory when BCVA is > 20/40 (6/12, log MAR
0.3) and suboptimal when it is < 20/40-20/200 (mild to
moderate visual disability); a poor or unsatisfactory
result is BCVA < 20/200, which represents severe
visual disability.3®

This indicator is reported as a percentage, which
results from a fraction whose numerator is the
number of surgeries with satisfactory, suboptimal, or
unsatisfactory result, divided by the total number of
surgeries.®

The indicator “effective coverage of cataract surgery”
shows the coverage extent, which seeks that people
who need health care receive it with the quality needed
to obtain the aimed vision. This information evaluates
access to care and quality of cataract care services in
a country; it is the proportion of people who have a
good visual result (= 20/40) after cataract surgery, with
respect to people who need cataract surgery.36-38

Continuous improvement in cataract surgery requires
a commitment to learn from self-experience and from
the best reported practices, based on a structured
approach and evidence; it is convenient to have indi-
cators that evaluate surgical practices, to learn which
areas require strengthening. Each institution should set
up inner monitoring and evaluation (internal bench-
marking), so that they have specific and directed prac-
tices to improve quality of care.3?:%

Implementing surgical protocols, documenting
measurements  (BCVA, post-surgical refractive
error, complications rate), and monitoring allows to
assess the attachment to the best clinical practices in



Ophthalmology; the periodic and systematic report of
this information sets a path to seeking continuous
improvement solutions, aimed at improving quality in
patient care (Fig. 1).

Tools for improving quality

Technological resources make perioperative surveil-
lance of cataract surgery easier; a study from Austria
found a higher satisfaction during post-operative care
when patients received a telephone follow-up call on
the same day of surgery.®® A study from France found
that SMS messages increased the perception of quality
and saved time, with respect to phone calls.*® Tognetto
mentions that there are still gaps in using these
resources, such as the learning curve in aged patients,
and the evaluation of flare and intraocular pressure
during mediate follow-up.*!

Although there are applications designed to check the
process of cataract surgery, their use has not improved
surgical results.*? In an Indian study, exchanging expe-
riences for improving quality decreased intraoperative
complications and increased the proportion of patients
with good visual outcome and post-operative residual
refractive error < + 0.5 diopters.®?

Artificial intelligence (Al) based systems for post-op-
erative monitoring are currently under evaluation; their
main limitation is that they cannot be generalized.*3
Training Al to evaluate quality in cataract surgery will
require reliable, high-quality information.4*

Economic considerations of quality after
cataract surgery

The relevance of efficiency and quality rises as the
cost of medical care does, and cataract surgery is
cost-effective, compared to other ophthalmic and
non-ophthalmic procedures. The waiting time for sur-
gery is a factor that needs evaluation, because of the
impact that visual impairment has on society;*® although
visual results do not change between patients under-
going early or delayed surgery,*® the economic impact
of deferral is unknown.#

Increasing the number of procedures, which is also a
cost-effective intervention, balances the cost incurred in
reducing surgical waiting time;*® in a study from Nigeria,
over 90% of patients who had cataract surgery reported
that their skills, productivity, and income had increased
after the procedure.*® Cataract surgery in the first eye
is cost-effective to prevent falls; surgery of the second
eye does not add benefit regarding this topic.*®
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Best corrected visual acuity = 20/40

v

Short recovery time

v

Postoperative refraction
< 0.5 diopters

v

Improvement in other visual variables
(contrast sensitivity, performance in low
illuminated conditions, etc.)

v

Quality of life 30 days after surgery

:

Improvement in skills, productivity or income

Figure 1. Proposed flowchart to evaluate quality in
uncomplicated cataract surgery.

Concerning surgical complications, a posterior cap-
sule tear increased post-operative visits to a mean 2.7
with the surgeon and three with other sub-specialists;
mean surgical time rose to 61.4 min, which augmented
the cost of the procedure. The need for other procedures
and imaging studies also augments the cost of care.?°

From a Social Return on Investment point of view, a
Mexican study found that the independence gained by
patients after cataract surgery also extends benefits to
their caregivers, who can potentially enroll in other pro-
ductive activities.5! There is still a need for cost-utility
studies in our country that address the outcome of cat-
aract surgery in quality-adjusted life years.

Quantity versus quality

Learning phacoemulsification surgery requires about
eighty complete procedures to achieve the basic
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competency level; the best level requires more than
three hundred.5? Skilled cataract surgeons need to be
prepared for anticipating, preventing, and solving intra-
operative complications.

In a study of four million cataract surgeries, surgeons
did a mean 335 procedures per year; a larger number
of surgeries reduced the exposure to adverse events,
but without a clinical difference.®® A study with
4,028 cases did not find an association between surgi-
cal volume and posterior capsule tears.>*

A Swedish study reported that surgical volumes
below 400 procedures per year associate with posterior
capsule tears in a multivariate analysis (p < 0.001,
B = 0.053); however, the estimated odds ratio did not
show a clinical difference (1.738, 95% confidence inter-
vals 1.492-2.025).%°

Conclusion

Assessing quality in cataract surgery requires a step-
wise approach, starting with the visual result; an indi-
cator of the proportion of patients whose visual result
is > 20/40, reported in every institution periodically,
would produce relevant information about the efficacy
of the intervention. The information of that indicator
could help to assess other dimensions of quality, and
help to improve the standard of care, both in ambula-
tory surgery and in massive interventions.
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Abstract

CRISPR/Cas9 has moved from a gene-editing platform used in experimental biology to a clinically relevant therapeutic
technology with approved and investigational applications in hematologic, hepatic, ophthalmologic, and cardiometabolic
diseases. The objective of this brief review is to provide a clinically oriented synthesis of current CRISPR/Cas9-based
therapies, summarize key efficacy and safety considerations, and discuss the translational requirements for implementation
in Mexico and Latin America. A focused literature review was conducted using clinical-trial registries and peer-reviewed
reviews of clinical translation, with emphasis on therapies that have reached human studies, approved products, pre-treatment
testing, follow-up needs, and the Mexican institutional context. The available evidence shows that ex vivo editing for
hemoglobinopathies has already reached regulatory approval, while in vivo editing programs such as NTLA-2001 and ocular
CRISPR therapies remain in active clinical development. However, broad adoption in routine practice remains constrained
by off-target risk assessment, immune and long-term safety monitoring, manufacturing complexity, and the need for
multidisciplinary oversight. In Mexico, recent developments at UNAM, the Instituto Nacional de Pediatria, and IPN suggest
growing technical capacity, but clinical translation will require coordinated regulatory, bioethical, laboratory, and referral
frameworks. CRISPR/Cas9 should therefore be understood not as a universal intervention, but as a disease-specific therapeutic
platform whose safe implementation depends on genotype confirmation, pre-treatment testing, structured follow-up, and
institutional readiness.

Keywords: CRISPR/Cas9. Gene editing. Clinical translation. Mexico. Genomic medicine. Cell and gene therapy.

Resumen

CRISPR/Cas9 ha evolucionado de una plataforma de edicién genética utilizada en biologia experimental a una tecnologia
terapéutica clinicamente relevante con aplicaciones aprobadas y en investigacion en enfermedades hematoldgicas, hepaticas,
oftalmoldgicas y cardiometabdlicas. El objetivo de esta breve revision es proporcionar una sintesis clinicamente orientada
de las terapias actuales basadas en CRISPR/Cas9, resumir las consideraciones clave sobre eficacia y seguridad, y analizar
los requisitos de traslacion para su implementacion en México y Latinoameérica. Se realizd una revision bibliogréfica especifica
utilizando registros de ensayos clinicos y revisiones por pares de traslacion clinica, con énfasis en terapias que han llegado
a estudios en humanos, productos aprobados, pruebas previas al tratamiento, necesidades de seguimiento y el contexto
institucional mexicano. La evidencia disponible muestra que la edicion ex vivo para hemoglobinopatias ya ha alcanzado la
aprobacion regulatoria, mientras que los programas de edicion in vivo, como NTLA-20017 y las terapias CRISPR oculares, se
encuentran en desarrollo clinico activo. Sin embargo, su adopcion generalizada en la prdctica clinica habitual sigue limitada
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por la evaluacion de riesgos fuera del objetivo, la monitorizacién inmunoldgica y de seguridad a largo plazo, la complejidad
de la fabricacion y la necesidad de supervision multidisciplinaria. En México, los recientes avances en la UNAM, el Instituto
Nacional de Pediatria y el IPN sugieren una creciente capacidad técnica, pero la traslacion clinica requerird marcos regu-
latorios, bioéticos, de laboratorio y de derivacion coordinados. Por lo tanto, CRISPR/Cas9 debe entenderse no como una
intervencion universal, sino como una plataforma terapéutica especifica para enfermedades cuya implementacion segura
depende de la confirmacion del genotipo, las pruebas previas al tratamiento, el seguimiento estructurado y la preparacion

institucional.

Palabras clave: CRISPR/Cas9. Edicion de genes. Traduccidn clinica. México. Medicina gendmica. Terapia celular y genética.

Introduction

CRISPR/Cas9 has transformed biomedical research
because it enables targeted DNA modification with a
flexibility that accelerated the transition from experi-
mental editing to clinical development.”> Compared
with earlier programmable nuclease platforms such as
zinc-finger nucleases and TALENs, CRISPR/Cas9 is
easier to retarget because specificity is mainly defined
by guide RNA design rather than by engineering a new
protein for each locus, which has facilitated broader
adoption in research and therapeutic development.’? In
clinical practice, this transition became especially visi-
ble after the approval of exagamglogene autotemcel
(exa-cel; Casgevy), an ex vivo CRISPR/Cas9 therapy
targeting the BCL11A erythroid enhancer for sickle cell
disease and transfusion-dependent B-thalassemia.?*

The clinical relevance of CRISPR/Cas9 now extends
beyond proof-of-concept. Ongoing programs include
in vivo editing for transthyretin amyloidosis, ocular edit-
ing for CEP290-associated Leber congenital amauro-
sis, and other genome-editing approaches for
hematologic and cardiometabolic disorders.*® For cli-
nicians, the practical question is no longer whether
CRISPR can edit human cells, but which patients may
benefit, what testing is required before treatment, how
outcomes should be monitored, and what institutional
safeguards are needed for implementation.”8

These questions are particularly relevant in Mexico.
The country has emerging academic and translational
capacity in genome editing, including work at UNAM
and the Instituto Nacional de Pediatria on monogenic
diseases such as sickle cell disease and -thalassemia,
the creation of the Unidad de Edicion Genética y
Criopreservacion at the Instituto de Fisiologia Celular
of UNAM, and gene-editing research at IPN aimed at
disrupting CCR5-related HIV entry pathways.®'0 At the
same time, clinical implementation remains limited by
regulatory complexity, infrastructure requirements,
funding constraints, and the need for multidisciplinary
governance.'"'? This brief review, therefore, focuses on

CRISPR/Cas9 as a clinical innovation and examines its
therapeutic evidence, safety, pre-treatment evaluation,
follow-up requirements, and implementation challenges
in Mexico.

CRISPR/Cas9: prokaryotic origins and
molecular mechanism

CRISPR/Cas systems originated as adaptive immune
mechanisms in bacteria and archaea, where guide
RNAs direct nuclease activity against foreign genetic
material.? In the most commonly used CRISPR/Cas9
configuration, the single-guide RNA hybridizes with the
complementary target DNA sequence adjacent to a
protospacer adjacent motif, and Cas9 induces a dou-
ble-strand break that can then be repaired by non-ho-
mologous end joining or homology-directed repair.’
From a therapeutic perspective, this mechanism under-
lies both ex vivo strategies, in which cells are edited
outside the body and reinfused, and in vivo strategies,
in which editing components are delivered directly to
target tissues*® (Fig. 1).

Methods

A focused review of the literature was performed
using peer-reviewed publications and clinical-trial reg-
istries that addressed CRISPR/Cas9 in human thera-
peutics, with emphasis on clinically relevant programs
and translational considerations."*5 Sources included
ClinicalTrials.gov, recent reviews of clinical trials, and
publications addressing off-target assessment, long-
term safety, and regional implementation issues.>”8
The review prioritized studies and reports describing
approved or investigational therapies, disease targets,
treatment modality, clinical outcomes, safety consider-
ations, and implications for implementation in Mexico
and Latin America.>34

The review question was pragmatic rather than
PICO-based: which CRISPR/Cas9 therapies are clos-
est to clinical practice, what efficacy and safety data
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Figure 1. Molecular basis of CRISPR/Cas9 therapy: target gene, protospacer adjacent motif, single-guide RNA

hybridization region, and Cas9 cleavage site.

are currently available, and what conditions are required
for responsible implementation in Mexico."”8 Because
the goal of the manuscript was a clinically oriented brief
review rather than a formal systematic review, the
search was designed to identify representative and
high-impact translational evidence instead of exhaus-
tively capturing all preclinical reports.’?

Results

Included evidence and clinical scope

Fifteen core sources were selected for detailed syn-
thesis because they provided direct information on
approved products, active clinical programs, safety
evaluation, or the Mexican institutional context of
CRISPR translation."'® The included evidence covered
approved ex vivo editing for hemoglobinopathies,
in vivo hepatic editing, ocular editing, preclinical and
clinical safety assessment, and translational infrastruc-
ture relevant to Mexico3->7 (Table 1).1:3131517

Disease-specific clinical applications

The most advanced clinical application of CRISPR/
Cas9 is exagamglogene autotemcel (exa-cel; Casgevy),
an ex vivo therapy in which autologous hematopoietic
stem and progenitor cells are edited at the BCL11A
erythroid enhancer to increase fetal hemoglobin and

reduce the clinical burden of sickle cell disease and
transfusion-dependent p-thalassemia.®*'® This pro-
gram represents a major translational milestone
because it established that genome editing can move
beyond experimental hematology and into regulatory
approval.3¢

Other CRISPR programs remain under active inves-
tigation. NTLA-2001 is an in vivo CRISPR/Cas9 thera-
peutic targeting TTR for hereditary transthyretin
amyloidosis and has been studied as an open-label
dose-escalation and expansion program designed to
characterize safety, pharmacodynamics, and initial clin-
ical activity.*> Ocular editing has also reached human
studies through EDIT-101 for CEP290-associated Leber
congenital amaurosis type 10, demonstrating the fea-
sibility of local in vivo delivery in ophthalmology.34
Beyond these programs, the broader clinical pipeline
includes additional hematologic and cardiometabolic
editors, including investigational approaches that target
pathways such as PCSK9 or ANGPTLS to reduce ath-
erogenic lipoproteins®'® (Table 2).3-616

Pre-treatment evaluation and candidate
selection

CRISPR/Cas9 cannot be considered a universal thera-
peutic option because efficacy and risk depend on the
specific disease, target tissue, editing strategy, and patient
genotype.”® Before treatment, clinicians should confirm
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Table 1. Summary of the 15 core sources included in the review, with study type, disease area, intervention or topic,
and principal clinical or translational findings

_ Disease area/topic Intervention or focus

ClinicalTrials.gov
NCT04601051°

Review of current CRISPR
therapeutics'®

Gene therapy clinical
overview®

Delivery and therapeutic
pipeline review?

Selected clinical trials
table*

Clinical trends review'

Off-target assessment
review’

Frontiers off-target
review'

Clinical interpretation of
off-targets®

B-globin CRISPR strategy
review'

-globin therapeutic
review'’

Mexican regulation
review"'

Mexico regulation
tracker'?

IPN CCR5 report?

UNAM clinical/
genome-editing reports'

the molecular diagnosis using validated genetic testing
and define whether the patient’s disease biology matches
the therapeutic target, as is particularly important in hemo-
globinopathies where the rationale of therapy depends on
the HBB/BCL11A/HbF regulatory axis.'>'” In this context,
it is more accurate to discuss genetic variants as potential
modifiers of response rather than to attribute treatment
failure vaguely to “genetic heterogeneity”.'>"”

Trial registry

Review

Clinical review

Review

Trial summary

Review

Safety review

Safety review

Perspective

Review

Review

Regulatory
resource

Policy resource

Institutional
report

Institutional/
science
communication

Hereditary transthyretin
amyloidosis

Hematology/broader
pipeline
Hemoglobinopathies,
cardiometabolic disease

Multiple

Multiple

Multiple

Multiple

Multiple

Multiple

Sickle cell disease/
B-thalassemia
B-hemoglobinopathies
Mexico

Mexico

HIV-related
experimental editing

Mexico

NTLA-2001, in vivo
CRISPR/Cas9
targeting TTR

BEAM-101, EDIT-101,
EDIT-301 and others

Casgevy,
Verve-101/102

Exa-cel, NTLA-2001,
EDIT-101

Exa-cel, NTLA-2001,
EDIT-101

CRISPR/Cas clinical
trials

Off-target assays and
risk assessment

Regulatory relevance
of off-target testing

Benefit-risk
interpretation of
off-target events

BCL11A/HbF pathway

Gene-editing
strategies

Clinical research
governance

Therapeutic/stem-cell
regulation

CRISPR editing of
CCR5/CXCR4
pathways

Human clinical entry
and academic
development

Principal findings relevant to

clinical practice

Ongoing first-in-human program
assessing safety, PK/PD, and
clinical activity

Highlights expanding clinical
pipeline beyond exa-cel

Summarizes approval milestone
and emerging cardiovascular
editing programs

Confirms approved and
phase-specific programs

Provides concise mapping of
current clinical-stage
genome-editing therapies

Describes global trends and
therapeutic directions

Summarizes methods for
preclinical and translational
off-target evaluation

Supports structured preclinical
safety evaluation

Emphasizes clinical risk
assessment framework

Relevant for genotype-specific
therapeutic rationale

Discusses disease hiology and
target-pathway considerations

Details role of COFEPRIS, ethics,
and research committees

Supports national regulatory
context

Shows local genome-editing
capability and translational
expertise

Illustrates national academic
engagement in CRISPR
translation

A baseline evaluation should also include disease-se-
verity assessment, organ-function testing, and modali-
ty-specific safety screening. For ex vivo hematopoietic
editing, this includes complete blood count, hemolysis
markers when relevant, renal and hepatic function,
infectious screening, transfusion history, and assess-
ment of eligibility for stem-cell mobilization, myeloabla-
tive conditioning, and reinfusion.®” For in vivo editing
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Table 2. Approved and investigational CRISPR-based therapies of greatest clinical relevance, including target,
modality, phase, principal outcomes, and implications for long-term follow-up

Therapy/ Target Clinical Main reported Key follow-up
program stage outcome need

Exagamglogene  BCL11A Sickle cell disease; Ex vivo Approved/ Clinically Long-term
autotemcel erythroid transfusion- CRISPR/Cas9 phase 2-3 meaningful durability,
(Casgevy)3* enhancer dependent completed disease-control ~ secondary
B-thalassemia benefit through  malignancy
HbF induction surveillance,
transplant-related
follow-up
NTLA-200145 TTR Hereditary In vivo CRISPR/  Phase 1; Ongoing Hepatic monitoring,
transthyretin Cas9 phase 3 evaluation of long-term genomic
amyloidosis ongoing safety, PK/PD, safety, durability
and clinical
measures
EDIT-10134 CEP290 Leber congenital In vivo CRISPR/  Phase 1/2 Demonstrates Ocular functional
IVS26 amaurosis type 10 Cas9, translational follow-up and
mutation subretinal feasibility of retinal safety
ocular editing
EDIT-301' HbF pathway  Sickle cell disease/ Ex vivo Clinical Expanding Long-term
severe genome editing  development pipeline in engraftment and
hemoglobinopathies hematology hematologic safety
BEAM-10116 Fetal Sickle cell disease Ex vivo editing Clinical Broader Durability and
hemoglobin development next-generation  comparative
regulatory editing pipeline  effectiveness
strategy
Verve-101/ PCSK9 Hypercholesterolemia/  In vivo Early clinical ~Marked LDL-C Cardiovascular
Verve-1025 pathway cardiometabolic risk base-editing development  lowering event monitoring
platform reported in and off-target risk

early studies

interpretation

Table 3. Recommended pre-treatment tests and baseline evaluations before CRISPR/Cas9 therapy, according to the
clinical use scenario

Ex vivo hematopoietic
editing for sickle cell
disease or B-thalassemia®®

Confirm indication, assess disease
burden, determine transplant/
conditioning fitness

Molecular diagnosis confirmation, CBC, reticulocytes, bilirubin/
LDH, ferritin, renal and liver function, transfusion history,
infectious screening, cardiopulmonary evaluation, fertility
counseling as appropriate

In vivo hepatic editing
(e.g., TTR programs)®’

Molecular confirmation, liver profile, renal function, disease
biomarkers, neurological/cardiac baseline depending on
indication, concomitant medication review

Confirm target disease, establish
PD and safety baseline

Ocular CRISPR therapies®* Molecular diagnosis, ophthalmologic imaging, and visual-function

testing, mutation-specific eligibility confirmation

Verify targetable mutation and
baseline functional status

Any CRISPR therapeutic
candidate’®

Benefit-risk review, informed consent, counseling on long-term
uncertainty, and institutional multidisciplinary review

Improve selection, consent quality,
and safety governance

programs, pre-treatment workup should incorporate tar-
get-organ assessment and biomarker baselines that
allow efficacy and adverse-event monitoring over time5"8
(Table 3).3-8:15

Safety considerations and monitoring

A clinically meaningful discussion of CRISPR/Cas9
must include safety. The most important concerns are
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off-target edits, large genomic rearrangements or struc-
tural variants at or near edited loci, immune responses
to editing components or delivery vehicles, and uncer-
tain long-term risk, particularly in permanently edited
cells.”8® The literature emphasizes that off-target
assessment should combine in silico prediction, bio-
chemical or cell-based assays, and locus-specific con-
firmatory approaches, because no single method fully
captures clinical risk.”'®

For this reason, the quality of preclinical off-target
evaluation and long-term follow-up should be viewed
as part of the therapeutic package, not as an optional
add-on.”® In practice, long-term monitoring should
include disease-specific efficacy outcomes, hemato-
logic or organ-specific adverse events, surveillance for
delayed complications, and documentation in struc-
tured follow-up programs capable of capturing rare or
late toxicities.®8

CRISPR/Cas9 research and
implementation capacity in Mexico

Mexico has a growing, though still preclinical and
translationally uneven, CRISPR ecosystem. UNAM
and the Instituto Nacional de Pediatria have used
CRISPR to study monogenic diseases, including sickle
cell disease and p-thalassemia, while the Unidad de
Edicion Genética y Criopreservacion created at the
Instituto de Fisiologia Celular of UNAM, provides
transgenic-animal and cryopreservation services to
researchers from UNAM and other public and private
universities, health institutes, and industry.® This type
of infrastructure is highly relevant because therapeu-
tic translation requires not only conceptual expertise
but sustained access to genome-editing platforms,
quality control, biobanking, and specialized technical
support.’o

Additional examples reinforce the national capacity
for translational development. At IPN, investigators
have reported CRISPR/Cas9-based disruption of HIV
entry-related coreceptor pathways such as CCRS5, with
marked reduction of CCR5 expression in edited cells
in an experimental setting.® Although this work is not
yet a clinical therapy, it demonstrates local expertise in
guide design, gene editing, and molecular validation.®
Outside human therapeutics, Mexican CRISPR work in
agriculture, including CINVESTAV efforts to improve
productivity and adaptation of native maize, further
reflects national competence in genome-editing plat-
forms, even when the translational path differs from
clinical medicine.'®

Institutional and regulatory framework
needed in Mexico

The clinical use of CRISPR/Cas9 in Mexico will require
a multidisciplinary governance structure. Nationally, the
regulatory environment involves COFEPRIS, research
committees, research ethics committees, and, where
relevant, biosafety and specialized technical review
mechanisms.""2 For high-complexity gene-editing ther-
apies, an implementation committee should also incor-
porate expertise from genomic medicine, hematology or
the relevant specialty, transplant medicine when appli-
cable, molecular pathology, bioinformatics, pharma-
covigilance, biostatistics, bioethics, and health-law or
regulatory professionals.®"

From an institutional standpoint, no single center is likely
to provide all the capabilities required for candidate selec-
tion, manufacturing coordination, conditioning support,
long-term follow-up, and adverse-event surveillance.®'" A
realistic Mexican model would therefore involve a network
linking academic centers with genome-editing capability,
tertiary referral hospitals, transplant or advanced-therapy
services, ethics and research bodies, and national regu-
latory authorities.®

Discussion

This review shows that CRISPR/Cas9 is no longer
only an experimental technology; it is already part of
clinical medicine in selected indications and is expand-
ing through a heterogeneous therapeutic pipeline.®
However, the current evidence also makes clear that
clinical translation is disease-specific and modali-
ty-specific: ex vivo hematopoietic editing has reached
the greatest maturity, whereas in vivo editing remains
promising but still dependent on continued safety and
durability data.®5#

The first major implication for clinicians is that effi-
cacy claims should be described with sufficient speci-
ficity. It is not enough to state that CRISPR approaches
are “promising”; the literature supports a more disci-
plined discussion focused on target pathway, clinical
stage, observed outcomes, and the durability of bene-
fit.+-6 This is especially important in hemoglobinopa-
thies, where the success of current therapeutic models
is closely tied to reactivation of fetal hemoglobin
through BCL11A-related editing.®'®

The second implication concerns patient selection.
Reviewing CRISPR/Cas9 through the lens of “genetic
heterogeneity” alone is too imprecise for clinical prac-
tice.'>" The more relevant issue is whether the patient’s
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Figure 2. Clinical workflow for CRISPR/Cas9 therapy: candidate identification, molecular confirmation, pre-treatment
testing, multidisciplinary review, treatment delivery, and long-term follow-up.

genotype, target biology, disease stage, and treatment
context are appropriate for a given editing strategy, and
whether baseline testing is sufficient to support both
expected efficacy and safety surveillance.”8'5

The third implication is that safety must remain cen-
tral. Off-target effects, immune phenomena, genomic
rearrangements, and delayed risks are not theoretical
objections but core dimensions of benefit-risk assess-
ment.”® This supports the creation of formal follow-up
groups or registries for edited patients, particularly for
therapies that may have durable or irreversible genomic
consequences.?™

The Mexican context adds both opportunity and com-
plexity. On the one hand, national institutions already
demonstrate meaningful capacity in CRISPR research,
including monogenic disease modeling, gene-editing
infrastructure, and molecular validation workflows.% "
On the other hand, translation to clinical care will require
sustained financing, manufacturing partnerships, trained
personnel, referral pathways, regulatory clarity, and
long-term outcome surveillance systems that are not yet
routine in most Mexican health institutions.'2

These findings support a practical framework for
Mexico. Initial clinical adoption, if it occurs, will likely
be concentrated in highly specialized centers and
should be based on multidisciplinary case review,
molecular confirmation of the indication, standardized
pre-treatment testing, and registry-based longitudinal
follow-up.”8'" In that sense, CRISPR/Cas9 should be

approached as a platform for precision therapeutics
rather than as a universally deployable treatment

(Fig. 2).

Conclusion

CRISPR/Cas9 has entered clinical practice through
a limited but highly significant group of therapies, led
by ex vivo editing for hemoglobinopathies and fol-
lowed by an expanding pipeline of in vivo and
organ-targeted programs.®-® lts clinical value depends
not only on editing capacity but on rigorous patient
selection, genotype-informed therapeutic rationale,
pre-treatment testing, and long-term safety surveil-
lance.”®'5 In Mexico, emerging academic and techni-
cal capacity at UNAM, the Instituto Nacional de
Pediatria, and IPN provides a foundation for future
translation, but responsible implementation will require
coordinated regulatory oversight, institutional networks,
and multidisciplinary follow-up structures.®'" The most
realistic near-term role of CRISPR/Cas9 in Mexico is
therefore as a high-complexity precision therapy deliv-
ered in selected centers under robust clinical, ethical,
and regulatory governance.®
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Abstract

Wilms tumor is an extremely rare malignant neoplasm in adults, with approximately 300 cases described in this age group.
Clinical outcomes are not as favorable as in children, although with the latest treatment protocols; long-term survival rates of
approximately 82% have been reported. A 20-year-old woman presented with abdominopelvic pain, a palpable mass in her
left flank, and pain in her right hip bone. A computed tomography scan revealed a tumor originating from the left kidney,
metastases to the neck, lungs, liver, retroperitoneum, right acetabulum, and L1 vertebral body, and lymphadenopathy in the
mediastinum, pulmonary hilum, and retroperitoneum. She underwent nephrectomy; the pathology report described a Wilms
tumor with triphasic histology and diffuse anaplasia. She received treatment according to the UMBRELLA SIOP - Renal
Tumor Study Group2016 protocol, regimen for tumors with anaplastic histology in the adult Wilms tumor treatment arm and
initial nephrectomy. Disease progression occurred at week 16 of the protocol. The protocol was changed to vincristine-irino-
tecan and intermediate radiotherapy. The disease was stable after 5 weeks of treatment; however, she died from septic shock.
Further clinical trials in adults with Wilms tumor are needed to define effective treatment guidelines.

Keywords: Wilms tumor. Nephroblastoma. Kidney tumors. Renal cancer. Adult nephroblastoma. Cancer.

Resumen

El tumor de Wilms es una neoplasia maligna extremadamente rara en adultos, habiéndose descrito alrededor de 300 casos en
este grupo etario. Los resultados clinicos no son tan satisfactorios como en los nifios, si bien con los Ultimos protocolos de
tratamiento se han descrito supervivencias a largo plazo de aproximadamente el 82%. Mujer de 20 afios con dolor abdomi-
nopélvico, tumor palpable en flanco izquierdo, y dolor en hueso coxal derecho. La tomografia evidencié un tumor dependiente
del rifién izquierdo, metastasis a cuello, pulmones, higado, retroperitoneo, acetabulo derecho y cuerpo vertebral de L1, y ade-
nomegalias en mediastino, hilios pulmonares y retroperitoneo. Operada de nefrectomia; el reporte anatomopatoldgico describio
un tumor de Wilms de histologia trifdsica y anaplasia difusa. Recibio tratamiento de acuerdo con el protocolo UMBRELLA
SIOP-RTSG 2016, régimen para tumores con histologia anapldsica del brazo de tratamiento para adultos con tumor de Wilms
y nefrectomia inicial, con progresion de la enfermedad en la semana 16 del protocolo; cambio de protocolo a vincristina-irino-
tecan, y radioterapia intermedia, con enfermedad estable luego de 5 semanas de tratamiento, no obstante, fallecié por choque
séptico. Se requieren mads ensayos clinicos en adultos con tumor de Wilms, para definir pautas terapéuticas eficaces.

Palabras clave: Tumor de Wilms. Nefroblastoma. Tumores renales. Cancer renal. Nefroblastoma en adultos. Cancer.
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Introduction

Wilms tumor, or nephroblastoma, is the most com-
mon kidney tumor in childhood, accounting for 7% of
all childhood malignancies, with an incidence rate of
approximately 9.7 cases/million children under 15 years
of age per year (13.5/million infants per year),! a peak
incidence at 44 months of age,? and significant ethnic
variations, being less frequent in Asian individuals.®

Wilms tumor is an extremely rare malignancy in
adults, with approximately 300 cases described in this
age group since the tumor was first characterized
(< 1% of adult kidney tumors, with a rate of
0.2 cases/million per year).41

A congenital anomaly is identified in approximately
9% of patients with Wilms tumor,'" and a cancer pre-
disposition syndrome is present in approximately 4.7%
of cases.” Given the limited number of reported cases,
the exact frequency of congenital anomalies in adults
with Wilms tumor is unknown. However, data from
exome sequencing of adult patients describe mutations
in the BRAF gene in a significant proportion of cases,
a gene that is not usually mutated in pediatric patients.'

Histologically, it is divided into Wilms tumor with
favorable histology or anaplastic Wilms tumor. Wilms
tumor with favorable histology may be composed of 1-3
cell elements (triphasic, so named because it is com-
posed of three main cellular elements that mimic the
embryonic development of the normal kidney, namely,
blastema, epithelium, and stroma). Anaplasia, the pres-
ence of which is associated with a poor prognosis, is
found in 10% of Wilms tumor cases (more frequent with
increasing age at diagnosis). It is characterized by mul-
tipolar polyploid mitotic figures and hyperchromasia,
and its presence is the main predictor of survival.'*'®

The initial clinical presentation is characterized by an
abdominal mass, hematuria, and hypertension, and in
some cases, fever, anorexia, weight loss, abdominal
pain, and clinical signs associated with pulmonary
embolism, vascular compression, or hemorrhage.'® The
therapeutic approach is multimodal and is based on the
clinical stage, histological type, and loss of heterozy-
gosity at 1p/16q'® (loss of alleles of tumor suppressor
genes located in said chromosomal regions).

Disease-free survival for this neoplasm has been
increasing with successive multimodal treatment proto-
cols; in pediatric patients, by 1975, the 5-year survival
rate was around 80%, currently reaching approximately
93%.1718 |n the case of Wilms tumor in adults, clinical
outcomes are not as satisfactory as in children, although
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with the latest treatment protocols, long-term survival
rates of approximately 82.6% have been reported.'®

Most clinical trials on the treatment of Wilms tumors
have been conducted by two major working groups: the
Children’s Oncology Group (COG) of North America
and the International Society of Paediatric Oncology
(SIOP). The COG performs initial surgery (nephrectomy
or biopsy) as the first approach for patients with unilat-
eral renal tumors, while the SIOP uses neoadjuvant
chemotherapy without initial biopsy. Both groups use
adjuvant chemotherapy when required by the patient’s
clinical stage.'®2°

Initial surgery allows for early histological diagnosis;
however, it increases the risk of tumor spillage and
reduces the likelihood of achieving lower post-operative
stages. In contrast, initial chemotherapy significantly
alters the tumor’s histological characteristics, making
blastemic and mixed histological types less, with the
possibility eliminating diffuse anaplasia and decreasing
the proportion of Stage Ill cases.'®20

Both the COG and SIOP recommend consulting a
pediatric oncologist as soon as Wilms tumor is diag-
nosed in an adult.?’

We report this case of Wilms tumor due to its low
frequency in adulthood, highlighting the minimal diag-
nostic suspicion and the poor therapeutic response to
the treatment protocols used.

Case report

A 20-year-old woman presented with intermittent
abdominopelvic pain, which became severe, a palpable
mass in her left flank, and pain in her right hip bone,
of 2 months’ duration. Initial computed tomography
(CT) scan revealed an 18.5 cm left kidney tumor with
metastases to the neck, lungs, liver, retroperitoneum,
right acetabulum, and L1 vertebral body (with a com-
pression fracture), and lymphadenopathy in the
mediastinum, pulmonary hilum, and retroperitoneum
(Figs. 1 and 2).

A left nephrectomy was performed 1 month after her
initial consultation; the histopathological study reported
a Wilms tumor with triphasic histology and diffuses
anaplasia (Fig. 3). It is classified as clinical Stage IV
according to the SIOP protocol, due to the presence of
distant metastases. Initially, radiotherapy was adminis-
tered to the right hip bone for local pain control.
Chemotherapy was initiated 3 weeks post-surgery
according to the 2016 UMBRELLA SIOP- Renal Tumor
Study Group (RTSG) protocol of the RTSG of the SIOP,
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Figure 1. Computed tomography showing on A: axial section, a tumor arising from the left kidney measuring 18.5 x 14.6
x 13.3 c¢cm in its greatest dimensions (arrow); a hepatic metastasis is also visualized. B: pulmonary metastases are

identified in the left apical and basal regions (arrows).

Figure 2. Sagittal computed tomography showing.
A: metastasis to the L1 vertebral body with compression
fracture (arrow), and B: metastasis to the right acetabulum
with cortical destruction and a permeative pattern (arrow).

using the regimen for tumors with anaplastic histology
from the treatment arm for adults with Wilms tumor and
initial nephrectomy; the term “umbrella” is used due to
the protocol’s methodological design, which evaluates
multiple chemotherapy regimens.

Over the course of 5 months, 16 weeks of the proto-
col were administered (3 cycles of course 1 [cyclophos-
phamide-doxorubicin], alternating with 3 cycles of
course 2 [etoposide-carboplatin]), with delays between
cycles of up to 2 weeks due to Grade 3 or 4 hemato-
logic toxicity. Radiotherapy was initiated in the 3" cycle
(week 4 of the protocol), targeting only the surgical site

and abdomen, with the lungs and neck planned to be
irradiated in a second period to avoid broad radiation
fields.

A partial response was obtained in the abdomen and
a stable response in the thorax in interim CT scans.

After week 16 of the protocol, disease progression
was observed in the lungs, and metastases were found
in the skull and brain, accompanied by subarachnoid
and intraparenchymal hemorrhage of the left parietal
lobe and status epilepticus (Fig. 4); the treatment pro-
tocol was changed to vincristine-irinotecan.

The patient received 3 weeks of vincristine, alternat-
ing with 2 weeks of vincristine-irinotecan, administered
weekly without delays, and concomitant radiotherapy
to the head and lungs. The disease was stable as
assessed by CT scan; however, the patient developed
septic shock refractory to intensive treatment without
an evident infectious focus and died as a result of the
infection, having survived for 8 months from the time
of diagnosis (Fig. 5).

Discussion

There is no screening method for renal tumors in
children or adults, so these neoplasms are commonly
diagnosed at advanced clinical stages. This, coupled
with non-specific clinical manifestations, appears to be
the main reason for the limited diagnosis in early clin-
ical stages, rather than limitations in diagnostic and
therapeutic resources.

We present the case, highlighting the high tumor
burden and the site of metastases at the time of
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Figure 3. A: residual renal parenchyma (¥*) infiltrated by blastema (arrow) is observed. B: epithelial component
characterized by tubular formation (left), blastema (right), and stromal component (top). C: anaplastic cells are shown,
characterized by enlarged size and multipolar mitotic figures (arrows).

4

Figure 4. Computed tomography demonstrating. A: subarachnoid and intraparenchymal hemorrhage in the left parietal

lobe and. B: progression of the disease in lungs.

diagnosis, as well as the presence of diffuse anaplasia,
features observed in only a minority of reported cases,
which led to an unfavorable clinical course.

The diagnosis of Wilms tumor was established by the
location of the primary tumor, as well as by the histo-
pathological characteristics obtained through routine
hematoxylin and eosin staining, and by compatible
immunohistochemistry.

The multidisciplinary team decided to offer treatment
according to the SIOP protocol, as it includes a specific
arm for adult patients with Wilms tumor.

The patient initially underwent a nephrectomy
because the diagnosis of Wilms tumor was not sus-
pected due to her age group. She also received

radiotherapy to the hip bone for pain control (off-proto-
col), with a good response.

Next-generation sequencing and detection of loss of
heterozygosity on chromosomes 1p/16q were not per-
formed. At our institution, these studies are reserved
for patients without other poor prognostic factors, in
order to optimize resources, and are only performed in
patients for whom an unfavorable result would alter the
treatment plan.

During initial staging, magnetic resonance imaging
was not used to assess the potential presence of
metastases to the central nervous system due to the
low suspicion of metastasis to that site. Initially, adverse
factors identified included high tumor burden, the sites
and number of metastases, nutritional status and
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Woman of 20-year-old with a 2-month history of symptoms
characterized for intermittent abdominopelvic pain, palpable tumor
in the left flank, and pain in the right coxal bone. Initial computed
tomography revealed a left renal tumor measuring 18.5 cm in its

greatest diameter, with metastases to the neck, lungs, liver,
retroperitoneum, right acetabulum, and L1 vertebral body, as well as
lymphadenopathy in the mediastinum, pulmonary hilum, and
retroperitoneum.

Diagnosis

Left nephrectomy; histopathological
examination reported a triphasic
Wilms tumor with diffuse anaplasia.
Radiotherapy to the right coxal bone
for local pain control.

3 weeks to 5 months from diagnosis

Sixteen weeks of protocol treatment were administered
(3 cycles of course 1 [cyclophosphamide-doxorubicin],
alternating with 3 cycles of course 2 [etoposide-
carboplatin]), with delays due to hematologic toxicity.
Radiotherapy to the surgical site and abdomen was
initiated during week 4 of the protocol.

Partial response in the abdomen and stable disease

in the thorax was observed.

6 to 8 months from diagnosis

Three weeks of vincristine were administered,
alternating with 2 weeks of vincristine-irinotecan
on a weekly schedule without delays, along
with intermediate radiotherapy to the head

and lungs, with stable disease.

3 weeks from diagnosis

Treatment was initiated according to the UMBRELLA
SIOP-RTSG 2016 protocol of the Renal Tumour Study
Group (RTSG) of the International Society of Paediatric
Oncology (SIOP), using the regimen for tumors with
anaplastic histology from the adult treatment arm for
Wilms tumor with primary nephrectomy.

6" month from diagnosis

Disease progression in the lungs, with skull

and brain metastases, presenting with
subarachnoid and intraparenchymal hemorrhage
of the left parietal lobe and status epilepticus.
The treatment protocol was changed to
vincristine-irinotecan.

8 months from diagnosis

The patient died from septic shock
refractory to intensive treatment,
without an evident infectious focus.

Figure 5. Chronological sequence of the clinical evolution.

functional class, as well as diffuse anaplasia on histo-
pathological examination.

Although the patient initially showed a significant
response, as assessed clinically and by CT scan, the
disease progressed after week 16 of the initial protocol,
suggesting apparent resistance to the cytotoxic therapy
employed.

The protocol was changed to vincristine-irinotecan,
and the patient’s disease was stable. However, she

died from sepsis associated with the antineoplastic
treatment.

It is worth noting that the pancytopenia observed
during the sepsis episode (which culminated in the
patient’s death) included profound neutropenia, a find-
ing that is uncommon for the type of chemotherapy
administered. Our medical team identifies the extensive
radiation fields used and potential bone marrow infiltra-
tion as factors that may have contributed to this adverse



reaction. Although bone marrow infiltration was not
investigated due to its rarity, we now believe it should
have been assessed, given the high tumor burden and
the presence of bone metastases.

In retrospect, we believe that next-generation
sequencing could have been appropriate to identify a
therapeutic target.

In two large published case series of adults with
Wilms tumor, metastatic disease was present in 33.3%
and 40.7% of cases (Stage 1V); likewise, anaplasia was
reported in 6.6% and 14.8% of cases, respectively,
representing a factor associated with a very poor prog-
nosis during the clinical course.?22% Most recent case
reports and case series regarding Wilms tumor in
adults describe the presence of distant metastases and
anaplasia in fewer than half of the patients.

Further studies are needed to increase the clinical
evidence of the efficacy of the chemotherapy used,
with the aim of establishing better-defined therapeutic
guidelines for adult patients with Wilms tumor as a
result of future clinical trials.'®-20

The discrepancies in disease-free survival between
pediatric and adult patients with Wilms tumor could be
due to biological differences in sensitivity to radiother-
apy and cytotoxic drug therapy, although the influence
of social factors or clinical decisions made by physi-
cians based on the patient’s functional status, which is
usually given considerable weight by adult oncologists,
cannot be ruled out.?!

The Research Ethics Committee of the Judrez
Hospital in Mexico City granted a full waiver of consent
due to the retrospective nature of the study, in accor-
dance with current Mexican law.

Conclusion

Further clinical trials in adults with Wilms tumor are
needed to define effective treatment guidelines.
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